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A‘ appreciation of the relationship of mammary cancer to the endocrine 
glands has evolved during the last century from a variety of observations 
in the clinic and laboratory. As long ago as 1836 Sir Astley Cooper*® observed 
patients suffering from advanced cancer of the breast and concluded that the 
tumor grew rapidly prior to menstruation and that the rate of growth decreased 
after the menstrual period. Sixty years later Sir George Beatson* reported for 
the first time that widespread mammary cancer regressed for a period of time 
after bilateral oophorectomy. Subsequently, the reports of Lett,'* Torek,*® 
Lambot,? and Boyd? confirmed Beatson’s observations. In 1922 de Courmelles‘ 
demonstrated that irradiation of the primary tumor and of both ovaries was 
of value in treating cancer of the breast. Modern endocrine therapy of mam- 
mary cancer, however, began in 1951 when Huggins" proved that certain can- 
cers of the breast would undergo regression following removal of the ovaries 
and the adrenal glands. He postulated that tumor regression was obtained by 
the elimination of the patient’s estrogen production. 

Sixty-three patients with advanced mammary cancer were treated at the 
University of Michigan Medical Center by operative or irradiation castration. 
All 63 patients in our series were females. Two patients could not be traced 
after they left the hospital and 1 patient died in the immediate postoperative 
period. Sixty females, then, constitute the basis of this report. They have been 
followed to the time of death or to the time of this writing. 

The tumors of all patients were so advanced that resection, local irradiation, 
or irradiation of a single metastatic focus was impractical. Operative castration 
was performed on 46 patients, irradiation on 14. The latter method of castra- 
tion was accomplished by high voltage radiation of the pelvis, the dose of which 
in the ovary varied from a minimum of 625 r to about 1,100 r in 10 days or less. 


This investigation was supported by a research grant (CY-4543-Surg) from the National 
Cancer Institute, Public Health Service, and by a grant from the Michigan Cancer Institute. 
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The patients in this series had received no significant therapy for at least 
6 weeks prior to castration with the exception of 2 patients in whom distant 
symptomatic sites were irradiated simultaneously with castration. In these pa- 
tients other areas of involvement by tumor were present for our observation in 
determining the effect of castration. In all patients a microscopic diagnosis of 
mammary cancer was made. 

A variety of metastases to skin, subcutaneous tissue, lymph nodes, bone, 
and lung comprised the measurable evidence of our patients’ disease. The re- 
sponse to castration was judged clinically. Objective remissions were recorded 
when the patient showed evidence of regression of lesions for at least 60 days 
without progression at any site. In a few patients in whom we were unable to 
evaluate the tumor objectively, but in whom there was overwhelming evidence 
of remission such as return of motor functions, absence of pain, or a great in- 
crease in well-being, a subjective remission was recorded. Laboratory determina- 
tions such as hemoglobin concentration, erythrocyte count, and others were not 
used to evaluate the response to castration. 

Castration failed where the cancer either did not regress or actually en- 
larged. Remissions were considered terminated with the addition of any othe 
mode of therapy or with evidence of progression of the disease at any site. 

In all patients, the age of the patient, duration of the disease, length of re- 
mission, and length of life following castration were determined. The sites of 
neoplastic involvement and the microscopic morphology of the tumor were noted. 


SELECTION OF PATIENTS FOR CASTRATION 


In our clinic, hormonal additive or ablative therapy is withheld until local 
resection or local irradiation is no longer feasible and the patient shows ob- 
vious progressive disease. We have generally not employed additive therapy 
early in the course of the disease as we have not been able to find a satisfactory 
principle for choosing one steroid over another. Also, the administration of 
steroids is potentially dangerous because of their side effects and the possibility 
of tumor activation. We generally prefer ablative therapy because the remis- 
sion rate with the various ablative procedures is higher than with additive 
therapy. 

The patients in our series were not selected at random. 
were patients in whom we believed there was ovarian activity, and whose tumor 
may have given some indication of being hormonally sensitive. 

In choosing candidates for therapeutic castration, we have usually limited 
ourselves to patients who were premenopausal, a few years past the menopause, 
or far past the menopause with evidence of significant estrogen production. 


In general they 


RESULTS 


All patients who experienced objective remissions also obtained subjective 
remissions. Frequently the subjective remissions persisted for some months 
after the objective remission was considered terminated. Of the 60 patients, 
24 (40 per cent) experienced remissions (24 subjective, 21 objective) (Table I). 
In 36 eases (60 per cent) the treatment was considered to have failed. 
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Number 


Forty-six patients were castrated by oophorectomy. Sixteen (34.7 per cent) 
experienced subjective remissions while only 13 (28.4 per cent) obtained ob- 
jective remissions. Castration by operation in 30 patients (65.2 per cent) failed. 

Fourteen patients underwent irradiation castration. Of this group, 8 (57.1 
per cent) experienced subjective remissions while only 7 (50 per cent) achieved 
objective remissions. Six (42.9 per cent) of the 14 failed to improve. 


Age.—The average age of the patients benefiting from castration was 42.2 
years with a range of from 31 to 61.5 years. The ‘‘failure’’ group was older. 
Here the average age was 47.3 years with a range of from 32.2 to 68.0 years. 
There is no significance in the difference in ages of the 2 groups; rather, the 
relative youth of the ‘‘sueccessful’’ group is probably a reflection of the larger 
number of premenopausal patients included—33, as opposed to 27 postmeno- 


pausal patients. 


TABLE I. RESULTS OF THERAPEUTIC CASTRATION 








OBJECTIVE SUBJECTIVE 
REMISSION REMISSION FAILURE 


| % No. | % ae 








Entire group 
60 


24 40 
46 operative 1 28. 34. 
14 irradiation 8 57. 
Premenopausal group 
33 
26 operative 
7 irradiation 


Postmenopausal group 
27 
20 operative 
7 irradiation 


‘*Truly’’ postmenopausal 


17 operative 
2 irradiation 





Duration of Disease.—Duration of disease was designated as the time from 
the first sign or symptom of the mammary cancer to the time of castration. 
The patients who obtained remissions had an average duration of disease of 
82.0 months with a median of 31 months and a range from 3 to 136 months. 
The patients failing to respond to eastration had an average duration of 27.7 
months, a median of 17 months, and a range of from 1 to 132 months. There is 
no correlation between age of the patient and duration of the disease. 


Duration of Remission and Length of Life-——In the group benefiting from 
castration the average duration of life after castration was 13.9 months, with 
several patients still living. The median was 12 months with a range of from 
3 to 28 months. The average duration of life in the ‘‘failure’’ group was 7.2 
months with a median of 5 months and a range of from 1 to 34 months. 

The longer length of life in the ‘‘suecessful’’ group seems to attest to the 
value of castration. We must take into consideration, however, that in the 
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‘‘suecessful’’ group we are dealing with individuals who have had a long dura- 
tion of disease and whose disease appears characteristically to run a protracted 
course. This may represent a less virulent disease in ‘‘cancer resistant’’ indi- 
viduals. The value of castration is best judged by the rate of production of 
clinical remissions. 

Because several patients are still in remission at the time of this writing, 
a final determination of duration of remission and of life following castration 
eannot be made. In those patients who obtained remissions the average re- 
mission time to date is 10.2 months with the longest being 28 months. 

Many authors have questioned the value of irradiation castration.» **° In 
our series the average length of life after irradiation was 16.5 months compared 
to 12.1 months after oophorectomy. The average remission time after irradia- 
tion was 11.7 months compared to 9.9 months after oophorectomy. These figures 
attest to the significant therapeutic value of x-ray castration and indicate that 
adequate irradiation produces sufficient ablation of ovarian function to equal 
or exceed the results obtained by oophorectomy. 


Morphology and Site of Metastases—We were unable to demonstrate a 
correlation between success or failure and the site of metastatic or recurrent 
disease. An exception is the group of patients with massive hepatic or cerebral 
involvement or both. We have not achieved remissions by castration in these 
patients. Some success was obtained in patients whose cerebral or hepatic dis- 
ease was not overwhelming. 

Classification of the tumor by cell type or morphology showed no prognostic 
relation to castration. In this series we were unable to demonstrate a correlation 
between tumor type and success or failure of castration. 


DISCUSSION 


The mechanism whereby remissions from mammary cancer are obtained 
after castration is not completely understood. A clarification of this mechanism 
should enable the clinician to select those patients likely to benefit from ovarian 
ablation. In a previous publication,* we reported that castration both by opera- 
tion and by irradiation effectively terminated the estrogen production of the 
ovary. Other authors’ * 1° have not had uniform success with irradiation eas- 
tration. Raven’ and Treves’® accept estrogen withdrawal as the probable mech- 
anism of regression of mammary tumors following castration. These authors 
and others believe that while the premenopausal patient is often benefited by 
castration, the postmenopausal patient is helped in only rare instances. Lemon” 
has shown that the ovaries of senile individuals in vitro often have the capacity 
of estrogen production. 

MacDonald™ concludes that castration achieves its results not by the mere 
withdrawal of a specific hormone, but by a general change in the endocrine 
climate of the host. There has been recent experimental evidence to show that 
estrogens stimulate mammary cancer to flourish by accelerating the activity of 
the enzyme system of the tumor.® Conversely, it is postulated that withdrawal 
of endogenous estrogen production will slow this enzyme activity. This evi- 
denee supports the ‘‘ withdrawal theory.’’ 
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It is our belief that castration results in effective palliation by directly re- 
moving an important source of endogenous estrogen production. In an attempt 
to find the common denominator between success and failure following eastra- 
tion, we have analyzed our patients in regard to estrogen excretion before and 
after castration. Determinations of the estrogen exeretion were made by bio- 
assay after the method of Smith and Smith’? and by chromatography utilizing 
the methods described by Zaffaroni?® and Bloch.*® Some patients had Mack 
stains of the vaginal mucosa before and after castration. 


Premenopausal. Patients.—Thirty-three of our patients were premenopausal. 
Twenty-six were subjected to oophorectomy and 7 to irradiation castration. 
Fourteen (42.2 per cent) obtained both objective and subjective remissions and 
3 experienced only subjective remissions for a total of 17 remissions (51.5 per 
cent). Of the patients castrated by operation, 11 (42.3 per cent) had remissions. 
There were 9 (34.6 per cent) objective and subjective remissions and 2 patients 
experienced merely subjective remissions. Five of the 7 who were irradiated 
obtained objective remissions, 6 obtained subjective remissions. In view of the 
small size of this group, an expectancy of a remission rate of 5 or 6 out of 7 is 
unwarranted. 

All but 1 of the premenopausal patients showed significant estrogen ex- 
eretion before castration (above 3 pg of total estrogen per day). In those pa- 
tients in whom a Mack stain of the vaginal mucosa was obtained prior to treat- 
ment, the result was positive (2 plus or more) in all. All the premenopausal 
patients who benefited from castration showed a decided fall in estrogen excre- 
tion after castration. We interpret this to mean that essentially all the pre- 
castration estrogen excretion in these patients was due to ovarian activity. In 
the patients whose estrogen excretion did not greatly decrease after castration, 
we believe that the adrenal glands were the most important source of the estro- 
gen production. None of these patients obtained a remission from eastration. 


Postmenopausal Patients—We arbitrarily included in the postmenopausal 
group (1) those patients who were definitely postmenopausal, (2) those patients 
whom we considered to be at the menopause as evidenced by infrequent, scat- 
tered menstrual periods, and (3) those patients who had undergone a hysterec- 
tomy prior to consideration for castration. In all there were 27 of these pa- 
tients, of whom 19 were definitely postmenopausal. Seven (25.8 per cent) 
patients had remissions; 6 (22.2 per cent) had objective remissions and 1 pa- 
tient had only subjective improvement (Table I). Five underwent operative 
and 2 irradiation castration. 

Twenty patients of this group were castrated by operation, 5 of whom ex- 
perienced subjective and 4 objective remissions. Of the 7 patients who were 
irradiated 2 obtained objective and subjective remissions. 

Of the 19 definitely postmenopausal patients, 2 were irradiated and 17 
were operated upon. Five of the 19 obtained both cbjective and subjective re- 
missions, a rate of 26.2 per cent. These 5 patients were 1, 2, 6, 15, and 18 years 
past the menopause. All exhibited strongly positive Mack stains before cas- 
tration and negative Mack stains after castration. In each of the 5, high estro- 
gen excretion was present prior to castration ranging from 3.2 to more than 
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10 »g of estrogen per day. After castration, estrogen excretion decreased to 
insignificant levels (less than 1 pg in 4 patients and less than 2 pg in 1 patient). 

Of the 20 postmenopausal patients who did not experience either objective 
or subjective remissions, 14 were truly postmenopausal, 4 were at the menopause, 
and 2 had undergone hysterectomies. At the time of castration these 20 pa- 
tients were 1 to 18 years past the menopause. 


Failures of Castration.—Of the 60 patients undergoing castration, 36 (60 
per cent) experienced neither objective nor subjective remissions and were 
classed as ‘‘failures.’’ Of these, 16 were premenopausal, 14 were definitely post- 
menopausal, 4 were at the menopause, and 2 had undergone previous hysteree- 
tomies (both patients were in their forties). From the viewpoint of estrogen 
excretion, these patients can be grouped into 3 eategories: (1) low estrogen 
group, patients who had less than 2 ng of urinary estrogen excreted each day 
prior to castration; (2) high estrogen group without a decrease after castration, 
patients who excreted at least 3 ug of estrogen each day and whose exeretion 
remained unchanged after castration; and (3) high estrogen group with decrease 
after castration, patients who excreted at least 3 ug of estrogen each day prior 
to castration and whose excretion decreased markedly following castration. 

Eleven patients with*significant estrogen excretion which decreased after 
castration did not experience remission. We consider patients such as these to 
have hormonally insensitive tumors and a response to ablative therapy will not 
occur. These 11 patients represent approximately 18 per cent of our cases. 
Only 3 of them were postmenopausal; the rest were premenopausal. The pre- 
ponderance of premenopausal patients suggests that in postmenopausal patients 
with significant estrogen excretion, the likelihood of hormonally sensitive tumors 
is greater than in their premenopausal counterparts. We believe that castration 
was warranted in these individuals,.for we have no certain means of predicting 
the hormonal sensitivity of a tumor. We will continue to consider such pa- 
tients as candidates for castration. 

There were 14 patients with high estrogen excretion before castration whose 
estrogen excretion did not decrease after castration. They were evenly divided 
between premenopausal and postmenopausal women. These patients probably 
had considerable adrenocortical activity and the urinary estrogen excretion 
represented not only estrogen produced by the ovaries but also by the adrenal 
glands. In another publication,*® we have shown that a high percentage of such 
individuals eventually benefit from adrenalectomy. In these patients castration 
did not eliminate the major source of endogenous estrogen production and re- 
mission could not be expected. Although we have no certain way of determining 
the site of origin of estrogen, we have found that patients with high titers of 
estrone by chromatographic determinations probably will have the estrogen 
production eliminated by adrenalectomy,’ while those patients who excrete large 
amounts of estradiol should have ovarian ablation. These preliminary observa- 
tions are being amplified at present. 

Eleven patients had a low estrogen exeretion prior to castration. One pa- 
tient was premenopausal with a history of irregular menses for many years. 
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The other 10 patients were either postmenopausal, posthysterectomy, or at the 
menopause. Castration did not alter the excretion patterns. We believe that 
in patients such as these the ovaries are biologically inactive and the tumors are 
flourishing in a medium devoid of estrogen. Ovarian ablation could not lower 
estrogen excretion and, further, attempts at lowering estrogen excretion cannot 
be expected to influence a tumor already in harmony with a low estrogen en- 
vironment. 

Individuals who have a low estrogen excretion should not be considered as 
candidates for castration. In our series, this would have eliminated 11 patients 
and would have resulted in a remission rate of 49 per cent. In the postmeno- 
pausal group, 10 patients would have been excluded to produce a remission rate 
of 37 per cent. 

At the present time, we are unable to eliminate those individuals who have 
significant estrogen excretion from consideration for castration. We have no 
method of definitely determining the site of origin of the exereted estrogen and 
have no means of accurately predicting the hormonal sensitivity of the tumor. 


CONCLUSIONS 


1. Ablative therapy is indicated only when there is evidence of an active 
progressive disease that is no longer amenable to local resection or irradiation 
of a primary, recurrent, or metastatic lesion. 

2. Castration offered remission to our patients in approximately 35 per cent 
of the instances. 

3. Castration gave remissions in approximately 40 per cent of the premeno- 
pausal patients, and in 22 per cent of selected postmenopausal patients. 

4. Castration therapy, when successful, gives remissions for an average of 
at least 10 months and individual remissions may extend several years. 

5. Irradiation castration given in adequate doses effectively ablates ovarian 
function as shown by remissions and by reduction in estrogen excretion. 

6. Postmenopausal patients who show significant estrogen excretion or who 
have strongly positive Mack stains are candidates for castration. 

7. Castration therapy is not indicated for patients who show low levels of 
estrogen excretion. 

8. In our series, all patients who benefited from castration showed a high 
precastration estrogen excretion that decreased to insignificant levels following 
castration. 

9. Response to castration is a reliable means of predicting the hormonal 
sensitivity of the tumor in question. 
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PROPHYLACTIC BILATERAL ADRENALECTOMY AND 
OOPHORECTOMY FOR ADVANCED CANCER OF THE BREAST 


Lester R. Dracstept, M.D., Pu.D., ELEANor M. Humpureys, M.D., anp 
Lester R. Dracsrept, II, M.D., Cuicaco, IL. 


(From the Department of Surgery of The University of Florida and the Departments of 
Surgery and Pathology of The University of Chicago) 


HE work of Huggins and his associates' and subsequently that of many 

others has demonstrated that many carcinomas of the breast and their 
metastases regress or grow very slowly after removal of the ovaries and 
adrenal glands. Luft and Olivecrona,? and others have secured a similar 
result following either removal of the hypophysis or its destruction by radio- 
active isotopes. For the most part, these procedures have been employed in 
patients with mammary cancer when extensive metastases have caused profound 
deterioration in the patient’s condition or have produced intractable pain or 
invalidism. We have been impressed with the marked palliation we have 
secured in some patients. Several have survived from 3 to 6 years after 
bilateral adrenalectomy and oophorectomy when previously they had been 
incapacitated by metastatic involvement from breast carcinoma. One has been 
living for over 6 years and is still in apparent good health after having been 
an invalid with widespread osseous metastases from a breast carcinoma. Two 
died after 5 years of worth-while palliation. These patients were maintained 
in excellent health on substitution therapy limited to 37 to 50 mg. of cortisone 
daily and without dietary modification. Their return to full physical activity 
was quite remarkable. One patient undertook a transcontinental trip alone 
by automobile 3 years after removal of the adrenal glands. The emergencies 
encountered in crossing the Rocky Mountains were surmounted by this lady 
without difficulty. 

The results to be anticipated following radical mastectomy for carcinoma 
of the breast have become more clear as a result of numerous statistical studies 
correlated with the presence or absence of metastatic involvement in the re- 
gional lymph glands. While 5-year survival may be expected in about 80 
per cent of the patients in whom the axillary lymph glands are demonstrated 
to be free of disease, when carcinoma is found in these glands, the survival 
rate falls to approximately 20 per cent. When only 1 or 2 of the axillary glands 
are involved with carcinoma, the outlook is definitely better than when 50 
per cent or more of the glands are involved. The histologic appearance of the 
neoplasm also provides dependable information on the probability of survival 
after radical mastectomy. When microscopic examination indicates that the 
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tumor has penetrated the lymphatic vessels, the subcutaneous tissue, and the 
skin, and if the majority of the axillary glands are involved with carcinoma, 
the chance of 5 years’ survival becomes exceedingly small. 

The beneficial effect secured by the removal of hormones from the adrenal 
glands and ovaries is the result of the withdrawal of the growth and develop- 
ment stimulation these hormones cause in the mammary glands. This effect 
is also manifested on neoplastic tissue that has not departed too greatly from 
the tissue of its origin. The effect, however, is not limited to a simple cessation 
of growth. In many cases marked regression in the neoplastic tissue is a striking 
feature. It would seem wise, therefore, to take advantage of these effects at 
the earliest moment that irremovable metastases are demonstrated. Is it justi- 
fiable to carry out adrenalectomy and oophorectomy when distant metastases 
have not been demonstrated but are very probably present? 

The condition of patients with widespread carcinomatosis, who have ex- 
perienced palliation after the removal of the ovaries and adrenal glands, 
deteriorates quite rapidly when growth in the dormant metastases is resumed. 
Apparently malignant cells have developed that can grow rapidly in the 
absence of ovarian and adrenal tissue. The situation may be similar to the 
appearance of antibiotic-resistant microorganisms in cultures which are held 
in check for varying periods by streptomyein or other antibiotics. These 
resistant organisms appear to be mutants that can survive in the presence 
of the antibiotic or may even require it for satisfactory growth. Perhaps 
the period of palliation in patients with metastatic carcinoma of the breast 
is determined by the appearance of mutant cancer cells that can grow in the 
absence of the hormones from the ovaries and adrenal glands. If this is true 
the opportunity for the development of such mutants should be much greater 
when a large mass of carcinoma cells is actively dividing than when metastatic 
islands are of microscopic size. Removal of the ovaries and adrenals at the 
earliest possible moment should, on this basis, prolong the period of palliation 
and might even prevent the appearance of mutant cancer cells. 

Restriction of adrenalectomy and oophorectomy to a palliative measure 
in far-advaneed carcinoma of the breast was initially adopted because of re- 
luetanee to carry out a radical procedure with a possible high mortality rate, 
except in patients where palliation could not be secured in other ways. With 
inereasing experience, however, it has become evident that bilateral adrenalec- 
tomy ean be performed with a very low risk in patients in reasonably good 
physical condition. Substitution therapy has proved both simple and effective 
and has produced little disturbance in the customary activity of the patient. 
Death from carcinoma of the breast usually occurs when a sufficient amount 
of tumor tissue has accumulated in the body. Contemplation of these facts 
brought us to the point of view exemplified by the patient to be described 
in this paper. We were persuaded by the microscopic appearance of the 
neoplasm, its highly invasive quality, and the demonstrated involvement of 
most of the axillary glands that distant microscopic metastases were inevitably 
present. For this reason, shortly after the patient’s recovery from the radical 
mastectomy, bilateral adrenalectomy and oophorectomy were performed as a 
prophylactic operation. 
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Fig. 2. 


Fig. 1.—Photomicrograph from the fibrotic central area of the tumor showing the dif- 
fusely invasive character of the carcinoma and the extension into the ducts. There is no 
uninvolved breast tissue. 

Fig. 2—Photomicrograph from the skin of the breast, in an area with chronic “woody” 
lymphedema, showing cancer Cells in the lymphatics. 
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CASE REPORT 


C. B., a 27-year-old, unmarried, female Negro student, was admitted to The University 
of Chicago Clinics, Dec. 28, 1951. She complained of a large, hard lump in the right breast. 
This was first noticed 2 years previously and had gradually increased in size until it occupied 
most of the right breast. In other respects her health had been good. On physical examina- 
tion a large, hard mass, 12 em. in diameter, was found in the right breast. This mass was 
fixed to the underlying tissue and to the overlying skin. Numerous small, hard lymph glands 
were palpated in the right axilla. X-ray examination of the chest revealed no abnormalities. 
A diagnosis of carcinoma of the right breast was made, and on Dec. 28, 1951, a radical 
mastectomy was performed. Wide excision of the breast left a defect, 6 by 12 inches in 
size, which was covered by split-thickness skin grafts. The postoperative course was 
uneventful. 

The following report was made by the laboratory of surgical pathology: 


‘*Gross: This radical mastectomy specimen included the usual deep structures; a portion 
of rectus fascia and muscle; and a large piece of skin, 11 to 20 em. long and 5 to 15 em. 
wide, with the nipple near its center. A hard mass, 7 by 7 by 5 em., replaces most of the 
breast tissue. It lies deep to the fixed nipple with a little more of its bulk above than below 


; Fig. 3.—Photomicrograph from the margin of the breast showing many lymphatics 
dilated with cancer cells and also cancer cells in breast and fatty tissue and in the walls of 
blood vessels. Cancer cells singly and in cords, in small solid nests or acini, permeate the 
fibrous areas. 


that structure. The skin is fixed to the mass over a wide area. There is no visible tumor in 
the pectoral muscles, but the neoplasm extends to the pectoral fascia centrally, and possibly 
through it in places. A small hard lymph node is found between the pectoral muscles. The 
axillary fat contains many lymph nodes, small and intermediate in size. Many of these are 
hard. On section the gristly hard tumor replaces most of the breast, with a few softer white 
or yellow and white areas near the nipple, and in the upper outer quadrant. 

‘*Microscopic: The sections demonstrate massive carcinomatosis with large areas 
of intraductal cancer (comedo type) (Fig. 1), extensive infiltrative growth, and spectacular 
permeation of mammary and dermal lymphatics (Fig. 2). The lymphatic extensions are 
of the type and extent to produce the inflammatory cancer picture, were this an early 
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The comedo units, usually solid but with some gland lumens, often resemble 


earcinoma. 
Invasion of fibrous stroma is in 


the ‘solid’ sweat gland tumors of the myoepithelial type. 
the form of thin or broad cords and nests. 


Some of the tumor thrombi are in hugely 


. 4.—Photomicrograph from an axillary lymph gland showing cancer cells in the 


’ Fig 
hilar or efferent lymphatics. 

Fig. 5.—-Photomicrograph from axillary tissue showing extensive involvement of the lymph 
node, permeation of cancer cells in dilated lymphatics, and diffuse spread of cancer as single 


cells, cords, or small trabeculae inducing fibroplasia. 
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dilated lymphatics (Fig. 3). There is much tumor beneath the retracted nipple with 
lymphatic spread along the large ducts and throughout the areola. Some breast tissue 
remains inferior to the nipple, adenofibrotic where it is invaded by the cancer cells. Focally 
this shows adenosis with conspicuous myoepithelium. In a deep superior medial region 
the carcinoma has reached and grown through pectoral fascia, but not into the muscle. 
More laterally, above the nipple there is massive carcinomatosis, deep and in the skin, 
extending to the epidermis. A still more lateral ‘control’ area displays cancer cells in 
lymphatics and invading the fat tissue. The breast is focally fibrotic but many lobules are 
normal. One looks like an area of early lobular carcinoma. 

‘*Fifteen of twenty axillary lymph glands are involved, many being entirely replaced by 
cancer tissue. Cancer cells also invade the axillary fat and lymphatic vessels (Figs. 4 and 5). 
The skin margin is free of cancer. 

‘*Pathologic diagnosis: Large mammary cancer, intraductal, infiltrative, and intra- 
lymphatic involving skin, pectoral fascia areolar tissues of grossly uninvolved breast, and 
axilla. Metastases in fifteen of twenty lymph nodes including the interpectoral node.’’ 

Because of the findings at operation and particularly because of the nature of the 
pathologie report, the unfavorable outlook was explained to the patient and further surgery 
was advised. On Jan. 4, 1952, bilateral ovariectomy was performed. The patient recovered 
uneventfully and between January 21 and March 3 irradiation therapy was administered 
over the region formerly occupied by the right breast, the right axillary lymphatics, and 
the right supraclavicular nodes. To the above sites, 3,900 and 4,100 r, respectively, were given. 

On July 17, 1952, the patient returned to the hospital for further surgery. At this 
time she was in excellent general physical condition, except for the right radical mastectomy 
sear, the associated areas of grafted skin over the anterior right chest, and the tanning 
secondary to the irradiation therapy. Bilateral adrenalectomy was performed on July 17, 
1952. Recovery from the operation was uneventful, and the patient was discharged in 
2 weeks on a maintenance dose of 37.5 mm. of cortisone. She returned to school and 
resumed her previous activities. During the period between July, 1952, and November, 1958, 
she was examined in the outpatient department from 4 to 6 times each year. No evidence 
of recurrence of carcinoma was detected. She is now employed full time as a teacher and 
when last seen in September, 1959, was in good health and spirit. X-ray examination of 


the chest failed to reveal recurrence of carcinoma. 
SUMMARY 


The condition of patients with carcinoma of the breast and widespread 
metastases, who have secured palliation from removal of the ovaries and adrenal 
glands, deteriorates quite rapidly when growth in the dormant metastases 
is resumed. Apparently mutant malignant cells have appeared that can grow 
rapidly in the absence of the hormones of these glands. Acting on the concept 
that the chance for mutants to develop would be much greater when large 
masses of cancer cells are actively dividing than when metastases are of 
microseopie size, we performed prophylactic bilateral adrenalectomy and ooph- 
orectomy in a young woman with cancer of the breast. Radical mastectomy 
in this patient revealed a highly invasive tumor with involvement of most 
of the axillary glands and permeation of cancer cells into the lymphaties, 
blood vessels, and subcutaneous tissue. Distant metastases were not demon- 
strated but were believed to be present. The patient has remained well without 
evidence of recurrence and has continued her usual activities for nearly 8 years. 
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A TECHNIQUE FOR THE BIOPSY OF INTERCOSTAL PARASTERNAL 
LYMPH NODES 


Aueust P. Hovnanian, M.D., F.A.C.S., AuBany, N. Y. 
(From Albany Medical College) 


N 1953, McDonald, Haagensen, and Stout? suggested that a biopsy should be 
made of the parasternal intercostal lymph nodes of patients with carcinoma 
of the breast and that the patients who manifest metastases in these nodes 
should not be considered for curative radical mastectomy. The indications for 
such intervention are well documented in Haagensen’s monograph, Diseases 
of the Breast.1 It is beyond the scope of this paper to discuss the merits of the 
indications or to evaluate the raison d’etre of this intervention. It is sufficient 
to say that the procedure provides a warning sign for the speedy surgeon and 
cautions him as to the outcome of radical mastectomy. 

The usual technique employed in this biopsy procedure is a vertical para- 
sternal approach cutting through the skin, subcutaneous tissue, breast tissue, 
and the pectoralis major attachments parallel with the skin. We think this 
technique has some disadvantages and undesirable aspects. First, when a radi- 
eal Halsted type of incision is preceded by a vertical parasternal incision, a 
bridge of skin is produced on the medial skin flap. Its blood supply is eut 
vertically by the parasternal biopsy incision and laterally by the Halsted breast 
incision. Thus, the already precarious blood supply of the medial skin flap is 
disturbed. Second, when the vertical incision is used, the underlying tissues 
are cut through vertically. These are tissues which are an integral part of the 
excised specimen. Certainly in the surgery of neoplastic diseases entry into 
the contemplated specimen should be made only when imperative (Fig. 1). 

We have devised an operative procedure for removal of the intercostal 
lymph nodes and have circumvented these 2 disadvantages. 

The procedure is as follows: 

Position.—Supine. Only the anterior chest wall is prepared for the biopsy. 


Anesthesia.—Light, general anesthesia. 

Incision and Dissection.—A transverse incision is used, starting in the mid- 
sternum and extending into the second intercostal space 6 to 7 em. The inter- 
costal space chosen might be 1 space lower, depending on which lymph nodes 
are to be found. The depth of this incision is important. It should never be 
deeper than the flap thickness of a radical mastectomy which is usually 3 to 4 
mm. (Fig. 2). 

After this incision is made, the next step is a subcutaneous dissection caudad 
and cephalad (Fig. 2). Here, too, the raised flaps must be as thin as the con- 
templated skin flaps in ease a radical excision is decided on later. With the 
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flaps raised, the medial end of the wound is retracted and the subcutaneous 
tissues are next incised in the midline on the midsternum. The periosteum is 
reached for a distance of 6 to 7 em. (Fig. 3). The breast tissue, pectoralis major 
fascia, and the muscle attachments on the sternal border and on the second and 








Pig. 1. Fig. 2. 
_ Wig. 1.—Cancer of breast in the right upper quadrant. The usual vertical parasternal 
incision for the intercostal lymph node biopsy and the contemplated Halsted incision. This 
vertical “‘supracostal” incision, when employed, will jeopardize the blood supply of the skin 
flap as indicated by the stippled area. Moreover, the specimen to be removed is cut through 
unnecessarily, which breaks the code of cancer surgery. 
Fig. 2.—The transverse skin incision in the second interspace measures 6 to 7 cm. The 
stippled area indicates the extent of subcutaneous dissection caudad and cephalad. The skin 
flaps thus produced must be as thick as the flaps created in the radical mastectomy. 





Fig. 3. Fig. 4. 
Fig. 3.—The medial end of the skin incision is retracted and a vertical incision is 
made in the midsternum region down to the periosteum. 
Fig. 4.—The tongue of breast tissue is elevated and is retracted laterally, exposing the 
upper interspaces. Any transverse intercostal incision with this approach gives an access to 
3 spaces. 
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third ribs are then elevated. This tongue of tissue, when retracted laterally, 
gives an entry to the exposed intercostal space (Fig. 4). With this intercostal 
incision and operative technique, access to the spaces above and below is easily 
attained. 

When the lymph nodes in the space have been removed, the dissected tissues 
are thoroughly irrigated. Tissues are allowed to fall in gently and carefully 
together and, if possible, the skin is sutured in 2 layers with fine, nonabsorbable 
material. If a radical excision of the breast is decided on immediately after the 
results of frozen section are available, the patient is positioned and prepared 
anew and redraped. The biopsy wound is cemented and sealed by a rubber 
dam before the Halsted incisicn is begun. 

It is better to wait for the permanent sections, however, for they afford a 
safer demonstration of the metastases. If no metastases are seen, this biopsy 
technique has not violated in any way the precepts of cancer surgery. Then, 
if metastases are proved, the patient is not operated on. 


Drainage.—No drainage is necessary. 
SURGICAL CONSIDERATIONS 


It is important to remember that the anterior medial portion of the external 
intercostal muscle does not contain muscle fibers but is composed of a fine, 
fibrous connective tissue membrane. The direction of the fibers is from above, 
downward, and medial. The internal intercostal muscle has muscle fibers an- 
teriorly and these have to be eut and teased, in order to expose the internal 
mammary vessels. The lymph nodes (or node) lie on the side of these vessels. 
Sometimes the nodes might be just on the inferior border of the sternum. 
Oceasionally, nodes are absent in the interspace and it is easy by this exposure 
to inspect the 2 adjacent interspaces. It must be remembered, however, that 
the internal mammary lymph nodes are usually very small, measuring 1 to 2 
mm. in size. Because they are notorious for their resemblance to fat lobules, 
it is a safe procedure to remove for biopsy all of the ‘‘fat lobules’’ if no definite 
‘‘lymph nodes’’ are detected. Injury to the mammary vessels might produce 
alarming hemorrhage. Therefore due respect must be given to them during 
the dissection. If the vessels cannot be ligated in the narrow interspace, re- 
moval of 1 or 2 costal cartilages will give a good exposure and ample space for 
ligation. Injury to the parietal pleura has occurred even when the best sur- 
geons were operating. If this happens after the biopsies are obtained one should 
close the wound, leaving the tongue of breast tissue lying against the perfora- 
tion in the pleura. If no lymph nodes have been obtained at the time of perfora- 
tion, it is wise not to continue the dissection but to determine the procedure. 
After such perforations the thoracie eage need not be drained and there is no 
need to evacuate the sucked-in air. Serial roentgenograms show rapid absorp- 
tion. The fine capillary ooze from the costal cartilage, the muscle, or the sternal 
border can be stopped easily by electrocoagulation. Dr. C. H. Haagensen cor- 
rectly emphasizes the use of fine instruments and delicate technique in these 
lymph node biopsies. We have found this advice very helpful, and think that 
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even the suction tip used by the plastic surgery department is large enough 
to aspirate an intercostal internal mammary lymph node. Suction of tissues 
is therefore carried out through the meshes of a wet gauze. 


DISCUSSION 

The advantages of this technique of intereostal lymph node biopsy are 
evident. With this approach no unnecessary damage is done to the blood supply 
of the medial flap. Part of the blood supply of the medial, postmastectomy flap 
is from the blood vessel anastcmosis at the sternum, from the other side. With 
a vertical parasternal incision the blood supply is completely eut off and the 
viability of the medial bridge of skin depends on the blood vessels coming su- 
periorly from the elavieular portion and inferiorly from the lower chest soft 
tissues. Moreover, if the transverse incision is found to be near the Halsted 
incision, it could very easily be incorporated into the latter (Fig. 5). 





Fig. 5.—When a transverse intercostal incision is performed and a Halsted type of 
mastectomy incision follows, occasionally the 2 are in close proximity. Here, if desired, the 
2 incisions can be made to join, as seen by the extension of the tranverse incision on the 
stippled area. 

The second advantage of such an approach is that it preserves the integrity 
of the specimen to be removed. The subeutaneous tissues, the breast tissue, 
and the pectoralis major attachments are excised en bloe without breach of 
the precepts of cancer surgery. 

SUMMARY 

A new technique of intercostal node biopsy is deseribed whereby the blood 
supply to the medial skin flap is kept undisturbed: With this procedure, more- 
over, the specimen is not cut through unnecessarily, which is in keeping with 
the code of cancer surgery. 
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THE ROLE OF CHEMOTHERAPY IN THE TREATMENT OF 
BREAST CANCER 


JEANNE C. BaTteMAN, M.D., F.A.C.P., ANp Harry N. Caruron, M.D., 
Wasuineton, D. C. 


(From the Department of Surgery, Washington Hospital Center) 


HE past decade has witnessed the development of many compounds with 

earcinolytic or carcinostatic potential. These include the polyfunctional 
alkylating agents, antimetabolites, certain antibiotics, steroid hormones, and 
various other agents. Their use has been reserved largely for far-advanced or 
hopeless cancer cases. Unfortunately, none of these agents has cured patients 
with such neoplasms. Growing evidence suggests, however, that properly and 
carefully managed chemotherapy may help patients avoid a life of incapacitating 
invalidism for long periods of time. In addition, there is considerable evidence 
suggesting that chemotherapy combined with surgical procedures may improve 
the survival rates of patients with early cancer. 

Although several polyfunctional alkylating agents seemed promising in the 
treatment of solid tumors, their value frequently has been limited by toxic 
clinical side effects in addition to their depressive action on bone marrow. 
N, N’, N” triethylene thiophosphoramide or Thio-TEPA, a member of this group, 
is practically nontoxic clinically and appears to be tolerated by the patient for 
long periods provided that dosage is adjusted to individual hematopoietic 
tolerance. This report considers 286 mammary cancer patients treated with 
this phosphoramide. It includes the eases of mammary cancer reported in 2 
earlier articles.* + 

The patients have been grouped as follows: (1) patients with far- 
advanced metastatic breast cancer (late referrals), (2) patients with in- 
operable or prognostically poor breast cancer in whom maintenance chemo- 
therapy was started at operation, and (3) patients with early cancer who 
received only 1 dose or a short course of Thio-TEPA at the time of operation. 
The observations in each group will be given separately. 


OBSERVATIONS 


Group 1.—Two hundred and fifty-one women and one man with advanced, 
uncontrolled mammary cancer are included in this group. Their ages by 
decades are indicated in Table I. Seventy-six patients were between 40 and 
50 years of age and 66 were between 50 and 60. The numbers diminished 
gradually on each side of this peak. Approximate duration of disease prior to 
any form of therapy was ascertained and is given in Table II. Although 218 
patients received conventional therapy within less than 1 year following dis- 
covery of a breast lump, there were 9 cases (3.5 per cent) with disease untreated 
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for 5 years or more. Table III indicates the type of mastectomy sustained 
by 213 patients who were treated primarily by surgical means. Twenty-one 
women sustained operations for bilateral breast tumors. Table IV shows 
the types of therapeutic procedures employed in an effort to control cancer prior 
to the institution of chemotherapy. Resection of tumor, including mastectomy, 
was performed from 1 to 8 times in 218 patients. Ninety-six patients received 


TABLE I. Group 1. AGE DISTRIBUTION OF 252 PATIENTS WITH ADVANCED MAMMARY CARCINOMA 
TREATED WITH PHOSPHORAMIDES 














NO. | AGE IN YEARS 
3 20-29 
29 30-39 
76 40-49 
66 50-59 
46 60-69 
19 70-79 
13 80-89 
Total 252 Average age 54 - 





TABLE II. Group 1. ADVANCED OR RECURRENT MAMMARY CARCINOMA TREATED WITH 
CHEMOTHERAPY IN 252 CASES 








DURATION OF DISEASE PRIOR 








TO ANY FORM OF THERAPY NO. 
1 yr. 218 
1-2 yr. 16 
2 yr. 5 
3 yr. 3 
4 yr. 1 
5 yr + 
6 yr. | 
7 yr. 2 
9 yr. 5 
10 yr. 1 
Cases of untreated disease over 5 years’ duration 9 (3.5%) 





TABLE III. Group 1. TYPES oF MASTECTOMY IN 213 PATIENTS WITH MAMMARY CARCINOMA 
SUBSEQUENTLY TREATED WITH CHEMOTHERAPY 











MASTECTOMY | NO. 
Simple* 
Unilateral 19 
Bilateral 1 
Radical 
Unilateral 173 
Bilateral 15 


Simple and radical 
Bilateral 4 


Local resection and radical 
Bilateral 1 


.*Patients who had a simple mastectomy followed by radical surgery of the same breast 
are listed under radical mastectomy only. 





postoperative x-ray therapy. One to 5 courses of x-ray for metastatic disease 
were administered to 129 patients. Forty-eight patients were castrated, 32 by 
operation and 16 by x-radiation. Other forms of therapy included radium 
plaques, Au’®’, estrogens, testosterone, adrenalectomy, cortisone, propylthiouracil, 
TEM, HN,, and ‘‘vaeceine’’ therapy. 
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Number 


Thio-TEPA,* obtained in crystalline form, was dissolved, 10 mg. per cubic 
centimeter, in pyrogen-free water, sterilized by passing through a Seitz filter, 
and stored under refrigeration. Nine patients treated with a closely related 
phosphoramide compound, N-(3-oxapentamethylene)-N’, N” diethylenephos- 
phoramide (ODEPA), are included. Twenty-seven other patients received 
ODEPA as a substitute for Thio-TEPA during short intervals. Because the 
actions of Thio-TEPA and ODEPA are similar except for the greater hema- 
tologie toxicity of the latter, no attempt has been made to separate these patients. 


TABLE IV. Group 1. Priok THERAPY IN 252 PATIENTS WITH ADVANCED MAMMARY 
CARCINOMA TREATED WITH THIO-TEPA 











THERAPY | NO. | THERAPY | NO. 
Surgery Radium 
Biopsy 43 1 time 1 
¥ 2 times 1 
Resection 
1 time 163 AU198 4 
2 times 43 
3 times 6 Estrogens 
4 times ) For primary 4 
5 times 3 For metastases 38 
8 times 1 Testosterone 64 
Oophorectomy 31 
X-ray Orchiectomy 1 
Postoperative 96 X-ray castration 16 
Courses Adrenalectomy 3 
1 time 81 Cortisone 2 
2 times 23 Prophylthiouracil 1 
3 times 18 TEM 1 
4 times 5 HN, 4 
5 times 2 Vaccine 1 





TABLE V. Group 1. Dose SCHEDULE OF THIO-TEPA IN 252 CASES OF ADVANCED 
MAMMARY CARCINOMA* 











ROUTE | INITIAL DOSE | MAINTENANCE | INTERVAL 
Local t 30-60 mg. 5-50 mg. 1-4 weeks 
Intravascular 20 mg. 5-25 mg. 1-4 weeks 
Oral 5 mg. — 1-7 days 





*Nine patients received ODEPA, only. In 27 cases ODEPA was used as a substitute for 
Thio-TEPA during short intervals. 
Includes intratumor, intracavitary, and transhepatic routes. 


Total dose of phosphoramide ranged from 35 to 1,897 mg. (average 455 mg.), 
and duration of treatment ranged from 0.2 month to over 4 years (average 9.3 
months). The drug was given by the intratumor, intrapleural, intrapericardial, 
intraperitoneal, intravenous, intracarotid, and oral routes as indicated in Table 
V. The attempt was made to accumulate as much drug as possible at the tumor 
site which posed the greatest threat to the patient. Pulmonary and intracranial 
metastases were treated by intravenous administration of drug and intracarotid 
injection was employed in a few of the latter cases. Intramuscular injection 
was used for a short time in 1 patient only. Oral drug was given in capsule 
form in order to maintain therapy during vacations in a few eases. Because 
the leukocytes had been found to be the blood elements which were affected 
earliest, a white blood count was obtained prior to each parenteral treatment 


*Furnished by Lederle Laboratories, Division of the American Cyanamid Company. 
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and its level guided all but the initial dose of drug. Therapy was administered 
at weekly intervals until the neoplastic process showed signs of regression or 
control. The interval was then gradually lengthened. With few exceptions, 
intervals longer than 3 to 4 weeks seemed undesirable. 

Supplementary therapy (Table VI) with steroid hormones was employed in 
the presence of inanition and for hematopoietic depression. A combination of 
small doses of cortisone and a long-acting adrenocorticotropic hormone appeared 
to be more effective than other related steroids. Three patients received some 
form of estrogen for limited periods with but transient benefit. Blood trans- 
fusions were given when the hemoglobin diminished to approximately 7 Gm. 
per cent with a few exceptions. Vitamins, except ascorbic acid, were given 
only for specific deficiencies. Because of its growth-stimulating potential, 
vitamin B,. was avoided. Mild analgesics such as hydrocodeinone were em- 
ployed. Morphine and related narcotics were used only during brief terminal 
episodes. Tranquilizing agents in small doses were frequently helpful and 
appeared preferable to the barbiturates. X-ray therapy was employed usually 
for localized bone lesions and in a few eases for primary inoperable breast 
tumors in conjunction with chemotherapy. When metastatic brain lesions could 
be localized by the neurologist, local x-radiation was combined with intra- 
venously administered Thio-TEPA. 


TABLE VI. Group 1. SUPPLEMENTARY THERAPY IN THIO-TEPA-TREATED PATIENTS 
Steroid hormones for inanition and poor hematopoietic state 
Cortisone 10 to 25 mg. postoperatively, twice daily 
Long-acting ACTH 40 units intramuscularly 1-2 times weekly 
Estrogens occasionally for ulcerated lesions in elderly females 
Vitamins (except C) only for specific deficiencies (B,, avoided) 
Mild analgesics (dehydrohydroxycodeinone) and tranquilizing agents 
X-ray therapy for localized bone lesions and in a few cases for primary 
inoperable breast tumor 











If therapy was started during a hospital admission every effort was made 
to ambulate and discharge the patient as rapidly as possible and treatment was 
continued on an outpatient basis as long as possible. Subsequent hospitalization 
was reserved for treatment of complications or short terminal episodes. 

Symptomatic improvement was the rule rather than the exception and was 
frequently dramatic. However, because of the known profound psychologic 
effect that a positive approach to a frightening illness may evoke, subjective 
improvement is difficult to evaluate. For this reason, objective response and 
survival time have been used as criteria for the evaluation of chemotherapy in 
this series. 

Types of objective improvement achieved are listed in Table VII. Regres- 
sion of disease by the criteria noted ranged from mild to complete. Of 35 
patients whose primary tumor had not been removed for reasons of inoperability 
or distant metastases (13 patients), or in whom there was reactivation follow- 
ing x-ray (19 patients) or hormone therapy (3 patients), 22 or 63 per cent 
demonstrated varying degrees of regression. Metastases to the opposite breast 
regressed in 18 of 33 cases. Improvement was noted in approximately 74 of 
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those treated as judged by regression of ulceration and inflammatory spread, 
diminution in size of nodes and subcutaneous nodules, and disappearance of 
central nervous system signs. Although objective regression of osseous metas- 
tases was seen following institution of therapy with Thio-TEPA alone, this 
required 2 to 4 months before it could be demonstrated by x-ray. Supplemental 
x-ray therapy has been used largely for localized metastatic bone lesions in the 
majority of our later cases. Administration of Thio-TEPA was continued dur- 
ing the period of irradiation and the possibility that it contributed to control of 
the osseous lesion must be considered. In some cases injection of Thio-TEPA 
at the site of a bone lesion resulted in marked relief of pain. Regression of 
pulmonary metastases was seen only in the nodular type. Regression of signs 
and symptoms (including jaundice) of hepatic metastases occurred only after 
injection into the liver. Palpable abdominal masses regressed in 2 of 6 instances. 
Facial edema secondary to huge cervical node metastases regressed in 3 cases 


TABLE VII. Group 1. TYPES OF OBJECTIVE RESPONSE TO THIO-TEPA IN 252 CASES OF 
ADVANCED MAMMARY CANCER 











REGRESSION 
NO. SITE OF LESION OF TUMOR PER CENT 
35 Original breast 22 63 
33 Contralateral breast 18 54 
44 Uleeration 33 75 
13 Inflammatory 9 69 
93 Nodes 56 60 
90 Subcutaneous nodules 58 64 
90 Osseous 207 33 
50 Lungs 12t 25 
27 Brain 16 60 
42 Liver 7 17 
1g! Pleural effusion 54 76 
2 Pericardial 2 100 
5 Ascites 2 40 
6 Abdominal masses 2 33 
4 Facial edema 3 75 
i Jaundice 1 100 
2 Uremia 0 0 





*Supplemental irradiation to bone lesions given in many cases. The latter are listed as 
“no response”’ to Thio-TEPA. 
Response seen in nodular but not lymphangitic pulmonary metastases. 


while a fourth patient with this complication was considered inadequately 
treated. Uremia following testosterone administration which was present at 
the institution of chemotherapy in 2 cases was irreversible and fatal. 

Serous cavity effusion was well-controlled when caused by pericardial or 
pleural metastases and was less well-controlled when associated with intra- 
abdominal disease. Table VIII lists the incidence of pleural effusion in 252 
patients with advanced mammary eaneer. This was bilateral in 6 eases, unilateral 
in 65. Fluid accumulation (Table IX) was controlled for periods of 1 month 
to more than 4 years in 52 patients, 6 of whom had 2 separate episodes. In 
35 patients control of effusion was terminated by death, 7 individuals were 
lost to follow-up, and 4 patients are living with no reaccumulation at 2, 27, 35, 
and 40 months. No control was achieved in 16 patients, 10 of whom were 
considered in a terminal condition, 1 of whom had received inadequate 
dosage, and unilateral control was achieved in one. Fluid accumulation was 
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slowed in 3 eases. From 1 to 6 taps, following which drug was injected, were 
required to achieve control. One patient previously treated with Au’®* required 
20 taps with subsequent drug injection. 

Survival time of 227 patients who died or were lost to follow-up averaged 
9.0 months and ranged from 0.2 to 50.2 months (Table X). Two patients 


TABLE VIII. Group 1. PLEURAL Errusion SECONDARY TO MAMMARY CARCINOMA 
TREATED WITH THIO-TEPA IN 71 CASES 











EFFUSION NO. OF PATIENTS 
Bilateral 6 
Fluid formed while on Thio-TEPA by route other than intrapleural 9 
No control 16 
Accumulation slowed 3 
Number of taps to achieve control: 
1 25 
2 15 
3 7 
4 3 
5 5 
6 2 
20 1 





TABLE IX. Group 1. DURATION OF CONTROL OF PLEURAL EFFUSION IN 52 CASES 








NO. OF MONTHS | NO. OF CASES | 
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16.0 
23.0 
25.0 
27.0 
29.5 
34.0 
35.0 
36.0 
40.0 
50.0 


el el ell ell el cel ll el el oe Se Se oe ee 





*Two episodes in 6 cases. 


who died in 0.2 months and 11 who died from cancer within 0.5 months 
following institution of chemotherapy were included. Because response to 
Thio-TEPA is slow, patients who die in the first month of therapy probably 
should not be considered in the evaluation of results. The 25 patients living 
at the time of writing have survived an average of 14.3 months. 

Percentage of survival from the time of demonstration of distant metastases 
in 231 of the patients included in this group who received subsequent chemo- 
therapy was determined by the cumulative Life Table Method as described 
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by Cutler and Ederer.’ The data were then compared to those of Connecticut 
State.* Even though chemotherapy frequently had not been instituted im- 
mediately following demonstration of distant metastases, the survival times 
of the chemotherapeutically treated patients were increased two- to threefold 
after 3 months (Table XI). This improvement probably is seen better in 
Fig. 1, which gives a semilogarithmic plot of survival times in these 2 groups. 

One hundred and ninety patients were followed until death. In 2 the im- 
mediate cause of death was septicemia related to drug-induced leukopenia. In 1 
of these patients there was no demonstrable cancer at the time of postmortem 
examination. This was also true in the 1 patient who died of pulmonary 
tuberculosis. Nine patients died of cardiovascular disease and 3 died of 
uremia (associated with testosterone therapy in 2 and cause undetermined in 1). 
There were 3 deaths from homologous serum jaundice. In a fourth patient 
jaundice was thought possibly to be associated with administration of a phena- 
thiazene drug. One death resulted from bronchopneumonia, 2 patients died 


TABLE X. ADVANCED MAMMARY CARCINOMA SURVIVAL TIME FROM INSTITUTION OF 
CHEMOTHERAPY WITH THIO-TEPA (GRouP 1 PATIENTS) 








| SURVIVAL TIME IN MONTHS 








NO. OF CASES AVERAGE | RANGE 
Total 252 9.3 0.2-50.5 
Died or lost (37) 227 9.0 0.2-50.5 
Living 25 14.3 1.5-47.0 





TABLE XI. Group 1. PERCENTAGE SURVIVAL FROM DIAGNOSIS OF DISTANT METASTASES IN 
231 PATIENTS WITH MAMMARY CARCINOMA WHO RECEIVED CHEMOTHERAPY AT SOME TIME 
AS COMPARED TO NONCHEMOTHERAPY-TREATED PATIENTS (CONNECTICUT) 











| 3 MO. | 6 MO. | 1 yr. | 3 YR. | 5 YR. 
Bateman 93.0 83.0 58.0 16.0 6.0 
Connecticut! 62.3 43.7 27.8 6.8 1.6 





postoperatively, and 1 died with a subdural hematoma. Six patients succumbed 
to a second concurrent neoplastic disease (3 large bowel, 2 cervix, 1 vulva). 
One hundred and sixty died presumably from uncontrolled cancer. At post- 
mortem 9 of these patients demonstrated severe postradiation pulmonary fibrosis. 

Because maintenance therapy with Thio-TEPA results in amenorrhea and 
menopausal symptoms it was considered of interest to review the status of 
the ovaries in 65 patients who came to autopsy. In 13 the ovaries had been 
removed by operation. Metastatic tumor was present in 10 patients (19 per 
cent) and in 5 of these it was bilateral. Ovarian metastases, however, were 
always part of a widespread neoplastic process which refutes the occasionally 
recommended oophorectomy to remove such metastases by surgical methods. 
In 32 patients (61 per cent) the ovaries were reported as atrophic. Eight 
of these patients had had x-ray castration and/or testosterone. Nine of those 
remaining were under 50 years of age. 

Group 2—In 17 patients with advanced cancer and a poor prognosis, 
chemotherapy with Thio-TEPA was started at operation or shortly thereafter 
and was subsequently maintained. There was gross evidence prior to operation 
of metastases to lung in 3, bone in 2, liver in 1 and in 7 patients the primary 
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tumor was ulcerated. All patients except 1 had extensive demonstrable regional 
node involvement. Surgical procedures consisted of radical mastectomy in 
8 patients, simple mastectomy in 8 patients, and local excision of a 20 em. 
heavily infected ulcerated mass in a single case. In 2 eases 60 mg. of Thio-TEPA 
was sprayed into the surgical site immediately prior to closure and in 5 
others drug was injected under the breast several hours prior to operation. 
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Fig. 1.—Survival time of patients with mammary carcinoma following demonstration of 
distant metastases. Two hundred thirty-one patients who received varying amounts of Thio- 
TEPA for advanced or recurrent mammary carcinoma are represented by cross-hatched line. 
Patients represented by solid line were treated by conventional methods only (data from Con- 
necticut State Statistics"). 

Three patients received their first injection of drug 7, 8, and 10 days prior 
to operation. The remaining 7 patients were started on maintenance chemo- 
therapy 3 to 60 days postoperatively. In all cases good wound healing resulted. 
Five patients were maintained on oral drug for prolonged periods. The latter 
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route had the disadvantage that in 1 instance, and possibly in 2, the patient 
was suspected of not taking all the medication given her. Otherwise, when 
no palpable or visible disease existed, Thio-TEPA was administered by the 
intravenous route. Two patients received intrapleural injection of drug for 
a complicating effusion. The total drug given in this group of cases ranged 
from 60 to 2,395 mg. with an average total dose of 982 mg. Therapy was 
managed satisfactorily on an outpatient basis and patients were seen from 
1 week to 6 month intervals. The longer intervals were permitted for patients 
on oral therapy but may not be desirable because of patients’ occasional laxity 
in taking drug. 

Two patients died in the postoperative period, 1 from a pulmonary embolus 
and the other in cardiovascular collapse. The latter also had a severe leuko- 
penia (white blood cells 400) which was attributed to delayed excretion of 
drug secondary to hypotension during operation and poor renal function. 
The leukopenia was not considered as a factor in this patient’s death because 
she showed no evidence of infection. Subsequent patients with poor cardio- 
vascular status were given only 40 mg. of Thio-TEPA at the time of operation 
to avoid this degree of leukopenia. Ten patients died in 1.5 to 37.0 months 
(average 16.4 months) following operation and institution of chemotherapy. 
(This includes the 2 patients who probably had not taken their oral drug 
as prescribed.) Five individuals are alive with no evidence of disease at 9, 
19, 30, 42, and 50 months, respectively. 

In all cases there was good wound healing and no recurrence of ulceration. 
There was disappearance of an osteolytie rib lesion in 1 patient and regression 
of pulmonary metastases in another. Fourteen patients were returned to full 
activity. The improvement in psychological state by the removal of a large 
ulcerated tumor was marked. 

Group 3.—Chemotherapy with Thio-TEPA for wound sterilization at the 
time of mastectomy was employed in 17 patients. Radical mastectomy was 
performed in 15 eases and simple mastectomy in 2. Regional nodes were 
negative for cancer in 14 instances while 3 patients had 1 or more positive nodes. 

A single dose of 40 to 60 mg. of Thio-TEPA was sprayed or injected into 
the wound immediately prior to closure in 11 cases. A total of 80 to 115 mg. 
was administered locally in 3 or 4 doses to 4 patients over a period of 4 to 
15 days starting at the time of operation. Two other patients received a 
total of 60 mg. by the intravenous route in 3 divided doses over 4 to 6 days. 

In 15 patients there is no evidence of recurrence in 3 to 33 months 
(average 19.3 months). One patient developed a local recurrence at 21 months. 
Another patient died at 5.5 months with massive hepatic metastases. In the 
latter 2 cases axillary nodes were negative for cancer at the time of operation. 


DISCUSSION 


As long ago as 1931 the ecarcinolytie action of sulfur mustard on human 
tumors was demonstrated by Adair and Bagg.’ Interest in the compound 
waned until World War II. Since 1946 a voluminous literature has accumulated 
on the countless cytotoxie agents which have been synthesized and given animal 
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and clinical trials. The polyfunctional alkylating agents, of which nitrogen 
mustard (HN,) is a prototype, form probably the largest and most promising 
group. HN, has been reported of value in the control of serous cavity effusion 
of neoplastic origin.® The effectiveness of Thio-TEPA in the control of 
advanced metastatic breast cancer has been reported by Watson,”? Hum- 
phrey,’? Davis,’ Wright,2? and Moore.’’ It is unfortunate that the latter 2 
observers list as failures the treatment of many patients who were either 
obviously undertreated or followed for too short a period for improvement to 
become manifest. Wright’s ‘‘failures’’ include the treatment of 4 patients 
who received a total dose of only 10 mg. of Thio-TEPA and that of 7 patients 
who died in 20 days or less following institution of chemotherapy. Ten of 
Moore’s 33 patients lived less than 1 month. Thio-TEPA is a slow-acting 
drug. Visible regression of disease is unusual in less than 3 to 4 weeks. 

Even if Thio-TEPA were not as effective as other agents in the control 
of effusion secondary to pleural metastases in mammary cancer, the ease of 
administration and lack of clinical toxicity would often warrant its use. 
Administration of Thio-TEPA ean be achieved through the same needle which 
is used to withdraw ascitic or pleural fluid. The procedure is managed con- 
veniently in the elinie or office. The duration of control is also impressive. 
No pleural irritation or ‘‘hot spots’? such as may occur following nitrogen 
mustard or Au’®* injection have been encountered. The slowly crippling side 
effect from progressive cicatrizing of the serosa following the latter agent not 
only limits its usefulness if there is a life expectancy of 1 year or more, but 
also impairs the effectiveness of subsequent chemotherapy. The over-all re- 
gression in approximately two-thirds of the Thio-TEPA-treated patients ex- 
hibiting ulceration, nodes, or subcutaneous nodules secondary to mammary 
carcinoma was as good as or better than could be achieved with any other 
modality of therapy. The unfortunate possibility of accelerating disease which 
exists with the administration of certain types of hormone therapy'* ** is not 
present. 

No form of hormone therapy, including hypophysectomy,” +> appears to be 
effective for hepatie or intracranial metastases in mammary eancer. In an 
earlier report’? no regression of hepatic metastases was reported following 
chemotherapy with Thio-TEPA. Subsequent cases were treated by intrahepatic 
injection of drug and regression of not only hepatic metastases but also sub- 
cutaneous nodules followed. Apparently, as in the case of pleural metastases, 
local injection of drug is imperative for results. Dramatic regression of cerebral 
metastases® following intracarotid injection of Thio-TEPA has been reported. 
In our experience intravenous injection of drug at more frequent intervals 
than employed by Davis is equally effective and considerably less difficult 
technically. If the metastatic site in the brain ean be localized, we have found 
local x-radiation plus intravenous administration of Thio-TEPA to be the 
treatment of choice. The same is true for osseous metastases. Injection of 
Thio-TEPA close to, or at the site of, a bone lesion may result in dramatic 
relief of pain. We now feel, however, that supplemental local x-radiation 
produces the best over-all control of this type of lesion. 
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Nodular lung metastases respond well to intravenous injection of Thio- 
TEPA. The lymphangitic pulmonary metastases, however, appear to be just 
as resistant to chemotherapy as they are to hormone or x-ray treatment. Be- 
eause of the not infrequent severe pulmonary fibrosis secondary to irradiation 
it well may be that x-ray therapy is undesirable postoperatively as well as for 
metastases involving the chest. The devastating effects of such fibrosis increase 
with survival time. 

Objection has been raised to the claim that a chemotherapeutic agent is 
effective when all manifestations of a neoplastic process do not regress equally. 
Equal, simultaneous regression of metastatic lesions in 1 individual would 
depend on equal sensitivity of each lesion, equal size of the lesions, and an 
equal dose of drug delivered to these sites. The latter situation is impossible 
to achieve largely because of the variability in blood supply to each lesion 
which probably accounts for much of the variability in response. 

The difficulty in evaluating survival time of patients treated for mammary 
carcinoma is compounded by the impossibility of advance evaluation of the 
intrinsic malignaney of any one tumor. The multiplicity of factors affecting 
prognosis has been clearly summarized by Gordon-Taylor,’® who ineludes the 
inealeulable factor of the patients’ own resistance to cancerous invasion. In 
our group of patients with advanced cancer it was interesting to find that 3.5 
per cent of the patients had had their breast mass for over 5 years before 
seeking any form of therapy. Small and Dutton'® pointed out that mortality 
from cancer is a constant process, little affected by treatment. They further 
stated that between 24 and 38 per cent of patients with cancer behave as if 
cured with respect to mortality, regardless of method of treatment. If this 
is true then it would seem advisable to elect a form of therapy most sparing 
of the patient’s financial, social, physical, and emotional resources. Further- 
more, the limitations in evaluations of limited numbers of cases are apparent. 
It is with appropriate concern, therefore, that we point out the improvement 
in survival times achieved in this series of cases. The quality of survival time 
is probably of greater importance than its duration. We consider that quality 
of survival in these far-advanced cancer patients was good in that none re- 
quired opiates and that most maintained normal activity or were returned to 
employment. 

The mechanism of action of polyfunctional alkylating agents is beyond 
the scope of this paper. To say that the rapidly dividing cells are most 
vulnerable is probably gross oversimplification. Why some tumors such as 
Ovarian and mammary neoplasms tend to be sensitive to Thio-TEPA is no 
more clear than why all mammary or ovarian tumors with similar histopathologic 
characteristics are not equally sensitive. The possibility that some of the drug’s 
action may be mediated through its effect on the adrenals or gonads exists. 
The consistent appearance of menopausal symptoms and cessation of menses 
in patients on maintenance chemotherapy has been noted. For this reason 
the autopsy protocols of 65 patients were reviewed with special reference to 
the status of the ovaries. Atrophy of the ovaries was positively mentioned 
in 32 eases, and may have been present in more. For these reasons the 
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procedures of surgical or x-ray castration appear to be unnecessary if chemo- 
therapy is contemplated. From our data it appears that the over-all percentage 
of remission as well as duration of control of metastatic mammary cancer is 
greater following chemotherapy than it is with any form of hormone therapy. 

Patients are regularly seen with primary far-advanced mammary cancer. 
Many of these women had previously sought faith healing deliberately, either 
because of the fear of surgery or because of the poor results of surgery seen 
in some of their friends or relatives. Our Group 2 ineluded patients 
in both of these categories. It was gratifying to find that large ulcerated 
lesions could be resected and good wound healing achieved by the concomitant 
use of Thio-TEPA. Our observations confirm those of Farhat® that Thio-TEPA 
does not interfere with the healing of wounds. Healing in the presence of 
residual cancer actually is facilitated by destruction of tumor eells. A com. 
bination of limited surgical treatment and chemotherapy in far-advanced 
lesions permitted minimal hospitalization (1 patient attended a luncheon party 
less than 72 hours after operation) and postoperative chemotherapy was achieved 
on an outpatient basis. 

Increasing attention is being focused on the probability that cancer cell 
seeding at the time of operation may be related to treatment failures. 7° 
The administration of Thio-TEPA reduced the number of metastases in animals 
given intravenous injections of tumor eells.** 1° The use of an agent such 
as Thio-TEPA for wound and blood sterilization is an exceedingly simple 
procedure. The most desirable dose schedule requires some time for evaluation. 
Such a limited procedure should under no circumstances be considered adequate 
for disease which has already metastasized by the time of operation. A word 
of caution should also be said in regard to dose. The effectiveness of a drug 
is proportional to the amount retained in the body. The amount of Thio-TEPA 
retained appears to be inversely proportional to renal function. The latter 
factor does not require that elaborate renal studies be made in all cases. It 
does, however, mean that patients with reduced renal function, which can be 
assumed in the presence of old age, debility, or chronie cardiovascular renal 
disease, may be expected to excrete drug more slowly than a normal individual 
and therefore should be given a smaller total dose than would ordinarily be 
employed. 

Until the ultimate cause and cure of neoplasms are determined, properly 
applied chemotherapy offers the hope of substantially increased palliation in 
advanced or recurrent disease as well as an increased cure rate in the so-called 
early operable tumors. 


SUMMARY AND CONCLUSIONS 


1. The chemotherapeutic management of 252 patients with advanced mam- 
mary eancer is discussed. Maintenance therapy with Thio-TEPA resulted 
in objective remission of metastatic nodes, subeutaneous nodules, ulceration, 
inflammatory spread, brain, liver, lung, and bone lesions. Survival rates were 
increased over those for comparable patients treated in other ways. 
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2. The simultaneous administration followed by maintenance therapy with 
Thio-TEPA permitted operation in 17 patients with advanced metastasizing 
tumors including 7 with tumors which had ulcerated. In all except 2 patients, 
who died postoperatively, there was good wound healing and minimal morbidity. 

3. Prophylactic chemotherapy with Thio-TEPA at the time of operation 
was employed in 17 cases of presumably early mammary cancer. There has 
been no recurrence to date (3 to 33 months) in 15 cases. One patient had 
a local recurrence in 21 months and 1 died in 5.5 months with massive hepatic 


metastases. 
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RADICAL MASTECTOMY WITH CONSERVATIVE ANTERIOR 
MEDIASTINAL NODE DISSECTION: THE “TRAP-DOOR 
APPROACH” 


Rosert H. YONEmoro, M.D., AND RAupH L. Byron, JR., M.D., 
Duarte, CALIF. 


(From the Department of Oncologic Surgery, Hospital for Tumors and Allied Diseases 
City of Hope Medical Center) 


N spite of better understanding of the lymphatic drainage of the breast and 

improved technology of surgery with its adjuncts, survival rate of patients 
with breast carcinoma is distressingly low. This is due in part to the fact that 
we have a poor understanding of the biologie host-tumor relationship as well 
as a poor knowledge of the exact mode and extent of the spread of the disease 
at the time of initial treatment. 

Although the fact was well known that the internal mammary lymphatic 
chain drained the medial portion of the breast, as shown in Gray’s Anatomy in 
1883,? as well as Stibbe’s'? comprehensive study in 1918, little attention was paid 
to this fact by the anatomists or the surgeons. Apparently Cushing was the 
first to apply surgery to the anterior mediastinal nodes while working as House 
Surgeon under Halsted. Halsted‘ stated in 1898, “Dr. H. W. Cushing, my 
House Surgeon, has in three instances cleaned out the anterior mediastinum on 
one side for recurrent cancer. It is likely I think that we shall in the near 
future remove the mediastinal contents at some of our primary operations.” 
Although Halsted® reported a large series of neck dissections in continuity with 
the radical breast operation, he never mentioned the internal mammary nodes 
again in his publications. 

The next surgeon who adapted this anatomie knowledge to surgical appli- 
eation was W. 8S. Handley.’® In the early 1920’s he excised the internal mam- 
mary nodes in 5 patients, but abandoned the procedure because “it makes the 
operation too long and severe.” Therefore, he treated the internal mammary 
nodes in a series of patients with radium tubes inserted in the intercostal spaces. 
This procedure was not accepted widely but has recently been revived by 
Hendrick.** 

R. S. Handley*® further pursued the work of his father and has shown 
the significance of the internal mammary lymphatie chain and its surgical ap- 
proach. Following this stimulating study several other articles have been pub- 
lished.1* 14 15, 16 18,19 [Uyban?* has recently reported 300 radical mastectomies 
with internal mammary node dissection. 

This paper deals with only one small facet of the breast cancer problem, 
namely, the diagnosis and management of metastases to the internal mammary 


node chain. 
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ANATOMY 


The internal mammary lymphatic chain lies deep to the costal cartilages as 
a plexiform structure that surrounds the internal mammary vessels. The entire 
lymphovascular chain is embedded in soft adipose tissue. The lymph nodes 
measure a few millimeters in diameter up to 1 or 2 em. in diameter when in- 
volved with tumor. The nodes are occasionally so small that they can be de- 
tected only by microscopic examination. Involved nodes may penetrate through 
the chest wall as palpable nodules in the parasternal area. 

The highest frequency of nodes is noted in the second intercostal space. 
The first and third follow in order (Table I).1° The lymphatie chain drains the 


TABLE I. LOCATION or INTERNAL MAMMARY NODES13 














INTERCOSTAL TOTAL NODES AVG. NODE NO. OF INVOLVED NODES 
SPACE PER SPACE PER SPACE URBAN | HANDLEY 

1st 394 1.0 21 13 

2nd 439 32 33 13 

3rd 299 0.8 25 4 

4th 108 0.3 12 4 

5th 47 0.1 2 —- 

6th 113 0.4 —_ — 

Total cases 93 37 





TABLE II. RELATIONSHIP OF INTERNAL MAMMARY NODE AND AXILLARY NODE INVOLVEMENT 














AXILLARY 
INTERNAL AND 
AXILLARY | MAMMARY | INTERNAL 
NEG. ONLY ONLY MAMMARY TOTAL 
Handley & Thackray? 33 34 4 29 100 
Handley et al.9 19 15 11 12 57 
Wyatt25 22 19 7 12 60 
Urban22 103 50 17 65 235 
Andreassen! 55 25 4 13 97 
Total 232 143 43 131 549 





anterior chest wall, breast, anterior mediastinum, and possibly the upper 
anterior abdominal wall and periphery of the diaphragm. The lymph commonly 
empties into a gland just above the clavicle and then into the subelavian vein. 

The communication between the breast lymphatics and the internal mam- 
mary lymphatic chain is quite constant. The communicating lymphatic chains 
run parallel to the vessels in each intercostal space after piercing the pectoralis 
muscle. They course with the perforators through the intercostal muscles to 
enter the internal mammary chain. The perforating vessels are largest at the 
second intercostal space, which correlates with the highest frequency of nodes 
found in this space. 


STATISTICS 


When several of the larger series of Handley,” ® McDonald and associ- 
ates,*° Urban,?? Wyatt,?° and Andreassen and associates! are tabulated and 
analyzed, one finds that there were 174 cases (32 per cent) of internal mammary 
node metastases out of a total of 549 cases (Table IT). When axillary nodes 
were negative the internal mammary metastases were noted in 43 eases (8 per 
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cent), but when the axillary nodes were positive the incidence rose to 131 cases 
(24 per cent). This is depicted in the schematic diagram, Fig. 1. Margottini,™ 
in his series of 227 cases, also confirmed this impression. When axillary nodes 
were negative the incidence of internal mammary node involvement was 5 per 
cent. When axillary nodes were positive the incidence rose to 27.7 per cent 
with lateral lesions and 40.5 per cent with medial lesions. 











TABLE III. INTERNAL MAMMARY METASTASES ACCORDING TO SITE OF LESION}, 7, 9, 15, 22, 25 
seri nei CASES WITH INTERNAL | | 
MAMMARY NODES 
SITE OF BREAST LESION TOTAL CASES INVOLVED % 
Central and medial half 434 171 39 
Lateral half 219 37 17 


653 





The incidence of internal mammary metastases according to the primary 
site of the lesion is shown in Table III. The lesions of the central and medial 
half metastasized to the internal mammary nodes in 39 per cent of the series, 


LATERAL | CENTRAL MEDIAL 


METASTATIC NON-METASTATIC 





Fig. 1. Fig. 2. 
Fig. 1.—Relationship of axillary metastases and mediastinal node metastases. 
Fig. 2.—Relationship of location of tumor and mediastinal node metastases. 


whereas the lateral lesions metastasized in 17 per cent of the cases (Fig. 2). 
Handley and Thackray’ have clearly demonstrated that the incidence of internal 
mammary involvement increases according to the severity of axillary involvement. 

There are only 3 cases reported (Handley, Wyatt, and Urban) in which a 
lateral lesion of the breast metastasized only to the internal mammary nodes 
without involvement of the axillary nodes. 

Several investigators have pointed out that the prognosis of cases with 
internal mammary node involvement is poor.” *° 


TECHNIQUE 
En bloe resection in continuity was utilized in the first 7 cases according 
to the technique deseribed by Urban.*® *° 74 
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The “trap-door approach,” which was utilized in the subsequent 28 cases, 
will be described in detail. A standard elliptical incision is made well around 
the tumor (Fig. 3). The superior medial skin flap is raised first and the 
elavicular and sternal portions of the pectoralis major muscle are separated. 
The pectoralis major is dissected off the chest wall along the border of the 
sternum as far laterally as the costochondral junction. This exposes the second, 
third, and fourth cartilages and their intercostal spaces. The first and fourth 
intercostal spaces are entered by division of the intercostal muscles transversely. 
The cartilages of the second, third, and fourth ribs are divided just medial to the 
costochondral junction along with the adjoining muscle (Fig. 4). The trap 
door thus created is lifted up with the aid of a gauze and the rib cartilages are 
fractured at their junction with the body of the sternum. Thus, when the flap 
is hinged over, the internal mammary lymphatic chain surrounding the internal 
mammary vessels is seen on the exposed surface (Fig. 5). The internal mam- 
mary vessels are ligated and divided just below the first rib and also at the 


LINE OF INCISION TUMOR 


/ 





Fig. 3.—Skin incision. 


superior border of the fifth rib. The perforating vessels as well as the anterior 
intercostal vessels are divided and ligated. The entire lymphovaseular chain 
embedded in adipose tissue is resected in continuity (Fig. 6) and sent to the 
pathologist for permanent section. After the excision of the chain, the trap 
door is closed with single catgut or wire sutures through each of the cartilages 
(Fig. 7). The procedure is performed extrapleurally with care. If the pleura 
is accidentally torn, the opening is closed at once with interrupted sutures. No 
chest drainage is necessary and postoperative morbidity is extremely low. 

The radical mastectomy follows according to the method described by 
Halsted. This simplified method of removing the internal mammary chain adds 
less than 15 minutes to the operating time. Some of this time is regained be- 
cause of decreased blood supply to the remaining operative area. 
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Fig. 5. 


Fig. 4.—Division of costal cartilages. 
Fig. 5.—The trap door elevated. 
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Fig. 6. 





Fig. 7. 


Fig. 6.—Removal of the vessels and lymph nodes. 
Fig. 7.—Closure of the trap door. 



















MATERIAL AND RESULTS OF STUDY 


A total of 34 female patients and 1 male patient between 29 and 72 years 
of age underwent the internal mammary node dissection combined with radical 
mastectomy. The male patient had a malignant melanoma of the skin of the 
upper chest. 

The average hospital stay for the group which underwent en bloe resection 
was 12 days and for the group with trap-door technique the average stay was 
614 days. 

The indications for the extended operation were: (1) medial hemisphere 
lesions, (2) subareolar lesions, and (3) lateral hemisphere lesions with clinical 
evidence of axillary metastases. 















TABLE IV. LOCATION OF TUMOR AND INVOLVEMENT OF NODES 





POSITIVE NODES _ 































| NO. OF | BoTH  |_ a DES _ 
CASES* NEG. | LM. | AXILLA | BOTH I.M. ONLY| AX. ONLY 
Medial 
Upper 18 7 6 9 3 2 5 
Lower 2 0 2 2 2 
Lateral 
Upper 2 2 0 1 1 0 2 
Lower 6 1 3 4 3 
Subareolar 7 4 | 3 l 0 2 
Total 35 14 12 19 10 2 9 















*Right breast, 18, left breast, 17. 


FoLLow-upP OF 35 CASES 





TABLE V. 


1. Positive axillary and internal mammary (10 cases) 
4 patients living and well 6 to 37 months 
1 patient dead 
4 patients living with disease 
1 patient lost to follow-up 
2. Positive internal mammary only (2 cases) 
1 patient pulmonary metastases at 12 months, dead 
at 25 months 
1 patient 4 weeks post operation 
3. Positive axillary only (9 cases) 
8 patients living and well 5 to 34 months 
1 patient dead 25 months, widespread metastases 
4. Both negative (14 cases) 
All living and well 1 to 40 months 






























The subareolar lesions were included in this group because the behavior of 
such lesions is similar to that of the medial hemisphere lesions. There were 
20 patients with medial lesions, 8 patients with lateral lesions, and 7 with sub- 
areolar lesions (Table IV). There were 12 patients with internal mammary 

red 


node involvement and 19 patients with axillary node metastases among the 35 
patients. Ten patients had both axillary and internal mammary node in- 










volvement. 

The 35 cases were divided into 4 groups according to the extensiveness of 
the disease for the purpose of follow-up (Table V). In the first group of 10 
patients with positive axillary and internal mammary node metastases, 4 patients 
have survived 6, 7, 8, and 37 months without recurrence. One patient is dead 
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at 14 months from widespread metastases. Bilateral adrenalectomy did not 
alter the course of the disease. One patient is lost to follow-up and is pre- 
sumed dead. Four patients are living with recurrent disease. 

In the second group (2 patients) with positive internal mammary nodes 
without axillary involvement, 1 developed pulmonary metastasis at 12 months 
and was dead at 25 months. The second patient was operated on only 4 weeks 
ago. 

In the third group (9 patients) with positive axillary nodes alone, 8 have 
been living and well for 5 to 34 months and 1 is dead at 25 months with wide- 
spread metastases. 

When both axillary and internal mammary nodes were negative (14 cases), 
all patients are living with no evidence of recurrence 1 to 40 months following 
operation. 

COMPLICATIONS AND MORTALITY 


The complications are shown in Table VI. Severe chest pain which lasted 
for several weeks was noted in 2 patients. Without exception the reconstructed 
ends of the ribs healed without instability. Delayed wound healing due either 


TABLE VI. COMPLICATIONS AND MORTALITY 








Severe chest pain 
Delayed wound healing 
Hemopneumothorax 
Fluid accumulation under skin flap 
Pneumonitis 
Psychosis 
Glaucoma 
Total 
Surgical mortality 


bo — 
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to infection or to limited skin slough was noted in 10 eases. The rather high 
incidence of this variety of complication is due in part to the fact that an 
effort was made to close the wounds without grafting whenever possible. When 
one partially closes the skin flaps and applies a graft, the area of defect is fre- 
quently over the reconstructed ribs, which are a poor base for a skin graft. In 
such eases it is desirable to swing a flap over the cartilages and graft laterally 
in a less critical area. In spite of suction catheters placed under the skin flaps, 
delayed fluid accumulation was noted in 5 instances. These were quite localized 
and responded well to 1 or 2 aspirations. One case of hemopneumothorax de- 
veloped as direct result of the surgery which responded well to thoracentesis. 
There were no deaths from surgical causes. 


DISCUSSION 


Of 34 patients with carcinoma of the breast and 1 with malignant melanoma 
of the chest wall who underwent the usual radical mastectomy supplemented 
with internal mammary node dissection, the first 7 underwent a block resection 
in continuity with the radical mastectomy. The trap-door approach was de- 
veloped in an attempt to simplify the procedure and reduce the morbidity. In 
comparing the period of hospital stay after the en bloe dissection with that 
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following the simplified trap-door approach, we have found that the morbidity 
and hospital stay are significantly decreased by the latter method. The trap- 
door approach adds less than 15 minutes to the operating time. 

It appears that the breast cancer metastasizes mainly to 2 primary lym- 
phatie systems, the axillary and internal mammary chain. Andreassen and 
associates, demonstrated in 100 patients who underwent removal of both supra- 
clavicular and parasternal glands that only 3 per cent had involvement of the 
supraclavicular nodes, whereas the axilla was involved in 41 per cent and 
internal mammary in 17 per cent. When the axilla was negative no supra- 
elavicular node metastases were found. Wangensteen** has found a similar 
relationship. In his series of 64 patients there were only 4 with supraclavicular 
involvement when the axillary nodes only were positive, but when both the 
axillary and internal mammary nodes were positive the number rose to 17 cases. 

In medial lesions the internal mammary involvement was found to be 39 per 
cent in contrast to 17 per cent involvement in the lateral lesions (Table III). 
Also, when the axillary nodes were positive, the internal mammary node involve- 
ment was found to be 3 times as frequent (Table II). For these reasons we 
have chosen as indications for the internal mammary node dissection medial 
half and central lesions as well as lateral lesions with clinical evidence of 
metastases in the axilla. 

The removal of the internal mammary nodes has never gained general ac- 
ceptanee because of its technical complexities and difficulties. Handley® in 
his article in 1949 states, “To expose the internal mammary chain is easy; to 
find lymph glands is difficult because they are often exceedingly small.” 
MeDonald and associates,'* and Haagensen and Stout® deseribe a method of 
triple biopsy prior to the undertaking of surgery to establish the operability of 
the patient. They state, “This kind of thorough triple biopsy is obviously not 
justified in all patients with breast carcinoma. It necessitates an additional 
separate operative procedure and requires 2 or 3 hours to complete, and it is 
too much for both patient and surgeon to add this to the very great labor, to 
use Halsted’s phrase, of radical mastectomy as we perform it.” We believe 
that the trap-door technique obviates these objections. 

When the trap-door technique is utilized, the bony thoracic cage is ana- 
tomically reconstructed. No healing difficulty of the ends of the cartilage has 
been noted. When a large en bloe excision, such as that utilized by Urban, is 
carried out, a defect is left on the chest wall which necessitates a fascia lata 
graft, chest tube drainage, ete. Thus, the problems of postoperative manage- 
ment and morbidity are increased. 


SUMMARY 


A simplified and practical method of removing the internal mammary nodes 
during a radical mastectomy is described. 

Thirty-four patients with carcinoma of the breast and 1 with malignant 
melanoma of the chest wall were treated with radical axillary dissection, com- 
bined with removal of the internal mammary nodes. In 7 of these cases an en 
bloe removal of costal cartilage, nodes, and pleura was carried out. In the 
remaining 28 the “trap-door” approach was used. 
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Whether the removal of the internal mammary nodes adds to the survival 


rate of patients with breast carcinoma cannot be ascertained since the follow- 
up period is too short. One fact which remains quite clear is that the prognosis 
of patients with involvement of internal mammary nodes is poor. 
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HETEROTOPIC BONE FORMATION DEVELOPING IN 
ABDOMINAL SCARS 


K. L. Cuassen, M.D., R. E. WieperANpers, M.D., Anp 
J. L. Herrineton, Jr., M.D., NAsHvitue, TENN. 


(From the Surgical Service, Veterans Administration Hospital, and the Department of 
Surgery, Vanderbilt Uniwersity School of Medicine) 


ETEROTOPIC bone formation, or myositis ossificans traumatica, occurring 

in a cleanly incised and carefully sutured surgical wound seems to be 
more common than was thought. We have treated 9 of these patients in the 
past 3 years and one was seen by Dr. H. William Scott of Nashville, Tennessee. 
In discussing this problem with other surgeons, a surprising number state that 
they have observed this situation one or more times in their own patients. 
Sanders? found that reports of such cases in the literature were quite rare and 
stated that he had not personally seen such a ease prior to 1943. Whether these 
are becoming more common in recent years is, of course, impossible to ascertain, 
but is an interesting subject for speculation. 

The symptoms are usually those resulting from the presence of a hard 
bone in a normally soft structure. Two of these patients (Fig. 1) experienced 
discomfort from wearing a belt, one had a sticking sensation in his abdominal 
wall when he bent over to tie his shoes and one asked if we had left a surgical 
instrument in his abdomen. The bone may be palpated in the depths of the 
sear and the edges easily outlined. Lateral or oblique x-rays of the abdomen 
confirm the diagnosis. Calcium can frequently be observed at 2 months (Fig. 2) 
and fully formed bone found at 6 months. Surgery is routinely advised for 
those patients who have symptoms arising from these as the progressive nature 
of this condition makes it unlikely that they will resorb. Three of these cases 
are asymptomatic and are currently being followed to observe the course their 
heterotopic bone will pursue. 

The 6 cases reported by Sanders and the 10 current ones are summarized 
in Table I. The condition for which the primary surgery was performed seems 
to have little bearing on the formation of bone and probably reflects the type 
of surgery most frequently done by the surgeon. All of these incisions were 
longitudinal or had a longitudinal component. In Sanders’ cases, he comments 
that these occurred in the upper abdomen only, while in ours two occurred in the 
lower abdomen. The bone formation in the two lower abdominal incisions were 
thought to represent recurrent carcinoma and this was the indication for surgery. 

The presence or absence of surgical complications seems to have little bearing 
on the problem since only 2 of the 16 cases had postoperative difficulty. At 
surgery, the bone is found in the midline fascia or between the anterior fascia 
and muscle. Dissection disturbs the fascial continuity requiring reapproximation. 
Received for publication Nov. 25, 1959. 
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The bones removed from 5 of our patients closely resembled rib (Fig. 3). 
All of these contained cortical bone and active marrow and 2 had well-defined 
cartilage which was being replaced by bone (Fig. 4). 


Fig. 1.—Patient H. W. Well-developed bone in a midline scar. Notice the transverse 
fracture through the mid-portion. Prior to this fracture, the patient experienced marked dis- 
comfort from wearing a belt. He is now asymptomatic and being observed. 


B. 


2.—Patient C. W. Note the presence of demonstrable calcium at 2 months and well-formed 
bone at 1 year. 


Fig 
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DISCUSSION 


The condition of myositis ossificans traumatica occurring in a surgical 
wound appears to be limited to adult males who have had major abdominal 
surgery performed through a longitudinal abdominal incision which terminates 








Fig. 4.—Patient T. T. Cross-section of heterotopic bone showing cortical bone, marrow, and 
cartilage. 
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on a bony or cartilaginous surface. All except one of the surgical specimens 
reported here closely resembled rib in general appearance; all were true bone 
and two showed evidence of having formed from eartilage. Five of the 16 were 
attached to the xiphoid. 

Two major theories are currently accepted as explaining heterotopic bone 
formaticn. The first states that bits of bone, periosteum, or perichondrium are 
pulled or cut loose and implanted in the muscle or fascia. Here they proliferate 
and mature into osseous tissue. The second theory postulates undifferentiated, 
multipotential connective tissue cells which respond to trauma and its succeed- 
ing changes by a precess of metaplasia to form new bone. Which one of these 
theories best explains the formation of these lesions is difficult to say, but the 
first theory is attractive clinically since all of these incisions ended on a bony 
or cartilaginous surface, thus providing a good source for bone cells. Each of 
the bones (except one) closely resembled rib, suggesting implantation from 
periosteum. Five were attached to the xiphoid and 2 contained cartilage 
which suggests endochendral bone formation. 

Experimental work along this line,t however, tends to substantiate the 
second or metaplastic theory. Heterotopic bone may be produced by traumatic 
or chemical damage to the musculature, injection of alcoholic bone extracts, 
intramuscular ealeium implants, epithelial transplants to the lower urinary 
passages, kidney ligation, transplants of gastric mucosa, or ivory pegs imbedded 
into the muscle. In each of these situations the bone itself is not involved and 
the opportunity for periosteal cell transplantation therefore is lacking. 

Other etiological factors also arise for speculation. Sanders noted that 2 
of his patients did physical labor and believed this may have had something to 
do with the bone formation. All 10 of the present patients are either retired 
or on a pension and do not do hard work. Caleium determinations were not 
abnormal in any of the 9 cases in which they were studied. Such conditions as 
metabolic imbalance states, parathyroid dysfunction, or disturbance in the 
hydrogen ion concentration were considered. Sophisticated determinations to 
rule these out were not done but no evidence of such conditions was present 
elinieally. 

Inflammation may be incriminated in only the two instances noted although 
subelinieal inflammation, hematoma, and so forth, remain as possibilities. More 
important is the stress acting on the wound. Longitudinal incisions are sub- 
jected to more disruptive force than are transverse ones. None of these bones 
occurred in transverse incisions nor could any such reported ease be found. 
In the 4 cases in which the Kerr incision was used the bone oceurred only in 
the longitudinal portion. 

SUMMARY 


The formation of bone in operative scars is apparently not too uncommon 
and usually requires operative intervention. The mechanism of formation of 
such lesions is not understood but each of the two currently accepted theories 
has evidence to support it. In these eases it is certainly possible that both may 


play a role. 
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Experimental work on this problem is currently being carried out in the 
laboratory. 
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A GASTRIC HYPOTHERMIA MACHINE 


STEPHEN L. WANGENSTEEN, M.D., AND WituiAM H. Smiru, New York, N. Y. 


(From the Department of Surgery, Columbia University College of Physicians and Surgeons, 
and the Surgical Service of the Presbyterian Hospital) 


OCALIZED gastric hypothermia has recently shown great promise in the 
control of episodes of massive upper gastrointestinal hemorrhage. It has 
been effective in a variety of disorders including bleeding from peptic ulcera- 
tions, gastritis, and esophageal varices.*:* The alterations in gastric physiology 
which occur with the employment of gastric cooling and which are felt to play 
important roles in the arrest of hemorrhage are the marked reductions in 
gastric digestion, secretion, and blood flow. Control of hematemesis has not 
been the only funetion of intragastric cooling. Khalil and MacKeith? recom- 
mended intragastric cooling for the treatment of hyperpyrexia in children by 
means of a balloon affixed to the end of a nasogastric tube which was irrigated 
manually with ice water. Barnard! described an intermittent flow type of 
intragastric cooling machine which he used to produce systemie hypothermia. 
The present report describes a ‘‘closed-system’’ recirculating hypothermia ma- 
chine for gastric cooling which provides a constant and equal inflow and outflow 
and, therefore, a constant intragastric volume. 


DESCRIPTION 


The apparatus consists essentially of a refrigeration unit, a heat exchanger, 
and a pump which circulates the cooled solution through a latex balloon in- 
serted into the stomach of the patient. The fluid is introduced into the balloon 
by the smaller tube of a coaxial plastic tube system and is returned to the 
machine by the larger tube. The pump of the machine sucks an equal amount 
of fluid out of the balloon to that introduced into the balloon when the machine 
is set for recireulation. Unless fluid is added to the balloon from the reservoir 
or taken from the balloon into the reservoir, the circulating volume of fluid 
within the system remains constant. All fluid transfer to or from the gastric 
balloon is reflected directly by the fluid level in the reservoir (Fig. 1, /). 

The gastrie balloon (Fig. 1, A) is attached to the end of a coaxial tube 
system (Fig. 1, B) which consists of an outer clear No. 18 Fr. polyvinyl tube 
and an inner PE 260 polyethylene tube. These in turn are connected by a 
‘*Y’’ adapter to 2 clear polyvinyl tubes which attach to the pumping system 
by threaded couplers (Fig. 1, C) at the side of the machine. The outside diam- 
eter of the tube assembly (No. 18 Fr.) allows passage through the nose which 
is more easily tolerated than peroral passage. 

This work was supported in part by the Fund for the Advancement of Vascular Surgery. 

Received for publication Dec. 10, 1959. 
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Filling and emptying of the gastric balloon are controlled by 2 fluid circuit 
switches (Fig. 1, D) which direct fluid to, from, or around the reservoir de- 
pending upon the function selected. There are 3 positions that may be selected, 





a Fig. 1.—A, Gastric balloon. B, Coaxial tube assembly (outer No. 18 Fr. polyvinyl, inner 
PE 260). C, Threaded couplers. D, Fluid circuit switches. #, Air bleed valve. F, Reservoir. 
G, Inflow thermometer. H, Outflow thermometer. J, Fluid temperature control. J, Pressure 
gauge. 


“*fill,’’ “‘run,’’ and ‘‘empty.’’ Any trapped air in the fluid system is elimi- 
nated through an air bleed valve (Fig. 1, E) located at the top of the fluid 
system. The reservoir (Fig. 1, /) is placed on the outside of the machine so 
that a visual indication of the amount of fluid that has been put into the gastric 
balloon is always at hand. 
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The temperature of the circulating fluid is governed by an electrothermo- 
static control (Fig. 1, J). The temperatures of the fluid entering and return- 
ing from the gastric balloon are indicated by thermometers (Fig. 1, G, /7). 
Dual thermometers give an indication of the heat gain of the fluid in the 
stomach during circulation and also the actual temperature of the stomach fluid. 
In practice the temperatures used have been in the range of 0° to —5° C. in 
order to maintain a stomach wall temperature of 10° to 14° C. 
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Fig. 2.—L, Gear type pump, rated capacity 0.46 gal. per minute against 60 pounds per 
square inch. M, 4 H.P. motor, 1,725 r.p.m. split phase. N, Heat exchanger. O, Condensing 


unit, 3,100 B.T.U. per hour. 


Pressure and circulation are provided by a gear type pump (Fig. 2, L) 
which recireculates approximately 750 ¢.c. of fluid per minute at 0° C. and main- 
tains a 3° temperature difference between the inflow and outflow tubes. The 
pressure of the pumping system is indicated by a gauge (Fig. 1, J) which is 
controlled by a fixed pressure regulator located behind the front panel. If a 
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rise in pressure in the system occurs the pressure regulator automatically shuts 
off the pumping mechanism. Power is provided to the pump by a 14 H.P. motor. 
During recirculation fluid from the gastric balloon is received by the pump and 
is delivered to the heat exchanger (Fig. 2, N) where it is cooled down to the 
selected temperature by the condensing unit (Fig. 2, 0). From the heat ex- 
changer the fluid is forced through the inner tube of the coaxial assembly and 
into the gastric balloon. From the balloon the fluid is forcibly returned to the 
machine through the outer tube to complete the cycle. Fig. 3 is a schematic 
diagram of the machine and its compenents. 

The solution used in the system contains two-thirds water and one-third 
ethyl aleohol in order that temperatures below the freezing point of water may 
be attained. If water alone is used, 4° C. is the lowest temperature that can 


be reached. 













































































Fig. 3.—A, Gastric balloon. B, Coaxial tube assembly (outer No. 18 Fr. polyvinyl, inner 
PE 260). C, Threaded couplers. D, Fluid circuit switches. Z#, Air bleed valve. F, Reservoir. 
G, Inflow thermometer. H, Outflow thermometer. J, Fluid temperature control. J, Pressure 
gauge. K, Pressure regulator valve. L, Gear type pump, rated capacity 0.46 gal. per minute 
against 60 pounds per square inch. M, %4 H.P. motor, 1,725 r.p.m. split phase. N, Heat. 
exchanger. O, Condensing unit, 3,100 B.T.U. per hour. 


METHOD OF OPERATION 


The patient is given a sedative and placed in the semi-Fowler’s position. 
A large-bore nasogastric tube is inserted into the stomach to lavage the stomach 
of all blood and clots. This is left in place and attached to suction so that 
further bleeding or cessation of bleeding can be noted. Whole blood is given 
as needed to restore the blood volume. 

The nasopharynx is sprayed with a topical anesthetic solution. The gastric 
balloon and coaxial tube assembly are lubricated and inserted through the nose 
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and into the stomach. The machine is turned on, and the switches on the con- 
trol panel are placed in the ‘‘fill’’ position. When the selected amount of fluid 
(750 to 1,000 ¢.c.) has been observed to have run out of the reservoir (and 
hence into the balloon), the switches are changed to ‘‘run.’’ This keeps the 
circulating volume constant. When hemorrhage has stopped, as judged by the 
absence of bloody returns in the suction bottle, the clinical status of the patient, 
the physical signs, and the hematocrit, the balloon is emptied by setting the 
switches to ‘‘empty.’’ When the gastric balloon is empty as noted by the re- 
turn of the fluid in the reservoir to the prefilling level, the machine is shut off 
and the balloon is withdrawn. 

During the employment of gastric hypothermia body temperature is main- 
tained by a heating blanket since systemic hypothermia is produced without 
external heating. Body temperature is monitored by an intrarectal thermometer. 


SUMMARY 


A ‘‘closed system’’ recirculating gastric hypothermia machine for use in 
treating massive upper gastrointestinal hemorrhage has been described. 


This study was made possible through the cooperation of the O. E. M. Corporation in 
East Norwalk, Connecticut. The apparatus is currently in production at the O. E. M. Cor- 
poration. 
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SEVERE HYPERTONICITY OF THE EXTRACELLULAR FLUID 
ASSOCIATED WITH CEREBRAL LESIONS 


Earu F. WoiFMAN, JrR., M.D., Witt1am W. Coon, M.D., Epwarp Reireu, M.D., 
ViviAN Jos, Pu.D., AND MADELINE McMartu, B.S., ANN ARBorR, MICH. 


(From the Department of Surgery, The University of Michigan Medical School) 


HE role and significance of volume receptors and osmoreceptors in main- 

taining normal concentrations of extracellular electrolytes has not yet been 
clarified. Some indirect evidence for the presence of ‘‘osmoreceptors’’ in that 
portion of the dog’s brain normally supplied by the internal carotid arteries 
has been presented by Verney.® 

Normal mechanisms for sustaining the tonicity of the extracellular fluid 
involve an interaction between many organs and hormones. The degree of 
hypertonicity of the extracellular fluid observed in the cases reported here 
has been detected only in individuals with known cerebral lesions. Cooper 
and Crevier* have hypothesized that the extreme alterations in fluid and 
electrolyte balance which occur with cerebral lesions might be caused by 
some defect in the osmoreceptor mechanism. This study offers further evidence 
for the cerebral origin of these abnormalities and interrelates some metabolic 
data with specifie clinical problems. 


CASE REPORTS 


CasE 1.—S. W., a 9-year-old girl, was admitted with a history of headaches of 3 to 
4 years’ duration. The headaches, which were primarily frontal, became progressively more 
severe 1 month preceding hospitalization. One week before admission she fainted twice. 
The day prior to admission her mother noticed that she staggered when walking. A recent 
history of falling asleep in school was obtained. Past medical history was noncontributory. 
The child had had measles, mumps, and chicken pox without sequelae. Urinary urgency 
was also present. 

Physical examination revealed a thin, listless girl who cried out several times because 
of headache. She was physically underdeveloped for her age. Vital signs were normal. 
There was no gross limitation of motion in the extremities or any abnormal movements. 
Cooperation could not be obtained for muscle testing. Pain perception was intact. Pupils 
were regular and equal and reacted to light and accommodation. Extraocular movements 
were normal. A temporal defect in the visual field was present on the right. Fingers 
could be counted at 5 feet. Funduscopic examination of the left eye was normal, while 
in the right eye the margins of the disc were blurred and elevated 1 to 2 diopters. Cranial 
nerves V and VII through XII were intact. Reflexes were normal except for bilateral 
extensor plantar responses. 

Erosion of the sella turcica with suprasellar calcification was seen in roentgenograms 
of the skull. The hemoglobin concentration was 13.0 Gm. per cent and the white blood 
cell count was 7,100 per cubic millimeter. The urine was normal, and specific gravity 
was 1.015. 





This study was aided by a Grant from the Horace H. Rackman School of Graduate 
Studies of The University of Michigan. 
Received for publication Dec. 28, 1959. 
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The clinical impression was that of a craniopharyngioma. Following preoperative 
cortisone administration, a ventriculogram was performed. The intraventricular pressure 
was greater than 600 mm. of water. X-rays showed dilated lateral ventricles with nonfilling 
of the third ventricle. A tumor in the region of the anterior portion of the third ventricle 
was subtotally removed the same day. No normal pituitary gland was identified. At the 
conclusion of the craniotomy, a tracheostomy was performed. Histologically the tumor was 
a craniopharyngioma. 

Postoperatively, oral intake and output appeared adequate. The patient moved all 
4 extremities and responded slowly to spoken commands, By the fifth postoperative day 
she no longer responded to verbal orders, and purposeless movements of all extremities 
oecurred periodically. On the twelfth postoperative day her lethargy increased, and, for 
the first time, a nonlateralizing convulsive seizure occurred. The convulsive episode seemed 
to be caused by water intoxication. On the sixth postoperative day a hypernatremia 
and a hyperchloremia were present (Fig. 1). On the eighth postoperative day the serum 
chloride had increased to 129 mEq. per liter. It was then noted that the specific gravity 
of the urine postoperatively had been persistently less than 1.010. A presumptive diagnosis 
of diabetes insipidus was made. On both the tenth and the eleventh postoperative days, 
2.5 mEq. per liter of Pitressin Tannate in Oil were given. The urinary output decreased 
sharply during the subsequent 72 hours. Concomitantly, the serum scdium fell by 28 mkq./L. 
and the serum chloride by 19 mEq./L. On the thirteenth postoperative day 2 more convulsive 
seizures occurred. Determinations of the serum electrolytes demonstrated that the sodium 
had fallen to 112 mEq./L. and the chloride to 81 mEq./L. Serum potassium was 3.3 
mEq./L. Three per cent NaCl and 0.2 mg. 9-alpha-flurohydrocortisone were then given. 
On the fourteenth postoperative day the child was clinically improved and tlhe serum 
electrolytes were within normal limits except for the chloride which was 113 mkq./L. 
Electrolyte determinations on the seventeenth postoperative day again revealed a hyperna- 
tremia and hyperchloremia. In retrospect it was noted that the patient had been in 
negative water balance during the previous 4 days. Pitressin Tannate in Oil (2.0 U.) 
was then given and the urinary output decreased while the serum concentrations of sodium 
and chloride also fell. On the nineteenth postoperative day, because of the return of the 
serum sodium to 177 mEq./L. and the serum chloride to 128 mEq./L., Pitressin Tannate 
in Oil (2.0 mEq. per liter) was given again. The urinary output decreased markedly and the 
serum electrolytes returned to normal levels. Each time the electrolytes approached normal 
ranges, the patient became more alert and responded to commands. When she received 
an oral diet, but no Pitressin, the serum sodium stabilized at about 165 mEq./L. and the serum 
chloride at about 121 mEq./L. From the twenty-third postoperative day until the time 
of discharge, on the seventieth postoperative day, the patient’s condition did not change 
appreciably. Metabolic balance studies were obtained between the nineteenth and the 
thirty-first postoperative days (Fig. 1). 

At the time of discharge, the child was semicomatose, responding only to painful 
stimuli. She would occasionally cry without obvious cause but did not speak. Spontaneous 
movements of the extremities occurred rarely. She was discharged with the recommendation 
that she receive 1 U. of Pitressin weekly. Feedings at home consisted of a formula given 
through a nasogastric tube. 

The patient had 4 subsequent admissions to the hospital. The second admission, 
days following the initial discharge, was for bilateral bronchopneumonia. She was treated 
with antibiotics and was improved by the time of discharge. No electrolyte determinations 
were obtained on this occasion, Her third admission was 4 months postoperatively. She 
was hospitalized for 5 days to correct a dietary problem. At that time the serum sodium 
was 141 mEq./L., potassium 4.1 mEq./L., chloride 105 mEq./L., and bicarbonate 26 mEq./L. 
On the fourth admission, 5 months postoperatively, the patient was comatose and un- 
responsive. She had suddenly collapsed 24 hours previously. Serum sodium was 218 mEq./L., 
chloride 140 mEq./L., potassium 3.2 mEq./L., bicarbonate 27 mEq./L., and the blood urea 
nitrogen 15 mg. per cent. The rectal temperature was 104° F. A urinary tract infection 
She responded to supportive treatment with hydration and Pitressin, and 


4 


was present. 
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was improved upon discharge 18 days later. Right upper lobe pneumonitis necessitated 
the fifth admission approximately 7 months postoperatively. Serum electrolytes then were 
sodium 147 mEq./L., chloride 116 mEq./L., potassium 3.7 mEq./L., bicarbonate 24 mEq./L., 
fasting blood sugar 83 mg. per cent, and blood urea nitrogen 20 mg. per cent. She was 
discharged from the hospital 3 days later and has not returned since. 


CasE 2.—R. B., a 50-year-old physician, was in good health, except for occasional 
left frontal headaches, until 2 days prior to admission when he fell suddenly to the ground 
and shortly thereafter lost consciousness. Subsequently, he regained consciousness but 
complained of severe headaches. Lumbar puncture revealed grossly bloody spinal fluid 
under increased pressure. The patient again became comatose and was transferred to 
University Hospital. 

On admission the blood pressure was 155/75 mm. Hg, pulse 75 per minute, respirations 
20 per minute, and the rectal temperature 99° F. The remainder of the general physical 
examination was negative. He responded only to deep stimulation. Marked nuchal rigidity 
and positive straight leg raising signs were present. Subhyaloid and retinal hemorrhages 
were seen. The margins of the discs were sharp. Visual acuity tests were not possible. 
The eyes deviated to the right and the pupils were miotic. A right lower facial palsy 
was demonstrable. Motor examination showed increased muscle tone on the right. An 
extensor plantar response was present on the right and equivocal on the left. The hemo- 
globin was 11.6 Gm. per cent and the urinalysis was negative. Specific gravity of the 
urine was 1.024. 

The level of consciousness deepened during the 24 hours following admission. Bilateral 
carotid arteriograms showed an aneurysm of the anterior communicating artery at the junction 
with the right anterior cerebral artery. A right frontal craniotomy was immediately per- 
formed and a large aneurysm visualized. Multiple clips were placed in the dome of the 
aneurysm and at its neck. The patient tolerated the procedure well, but postoperatively 
he did not regain consciousness. On the sixth postoperative day (November 4) the operative 
wound was re-explored but no significant hematoma or softening of the frontal lobe was 
found. The patient’s coma was attributed to hypothalamic and deep frontal lobe injury 
resulting from the previous aneurysmal hemorrhage. Postoperatively, vital signs remained 
stable, but the clinical condition did not improve. On November 6, the serum sodium 
was 163 mEq./L., chloride 125 mEq./L., potassium 4.1 mEq./L., bicarbonate 28 mEq./L., 
and blood urea nitrogen 66 mg. per cent (Fig. 2). Although the values of the serum 
electrolytes had been normal prior to the first operation, 2 days later a hyperchloremia 
of 106 mEq./L. was present. On the fifth postoperative day a hypernatremia of 154 
mEq./L. associated with a further increase of the serum chloride of 112 mEq./L. was 
noted. Blood urea nitrogen was 29 mg. per cent. The patient had been given cortisone 
prior to the first operation, and received 150 mg. daily until 12 days following the second 
operation. The cortisone dosages were then progressively decreased and finally stopped 
2 days prior to discharge from the hospital. On November 7, serum sodium had increased 
to 172 mEq./L. and the chloride remained at 125 mEq./L. The patient continued to be 
comatose and unresponsive. A review of the 24 hour fluid intake and output since the first 
operation showed that although 24 hour urinary volume outputs between 920 ¢.c. and 2,575 c.c. 
were excreted, the patient had been in negative water balance. Positive water balance 
was then achieved by the administration of increased fluid volumes by a nasogastric 
feeding tube. Balance studies were conducted during this period of hydration (Fig. 2). 
The nasogastric feeding tube was used to minimize the danger of cerebral edema which 
could follow the rapid administration of intravenous fluids. When positive water balance 
was established, the serum electrolytes returned toward more normal values. On November 
15, the serum sodium was 152 mEq./L., chloride 115 mEq./L., potassium 4.3 mEKq./L., 
and the blood urea nitrogen 26 mg. per cent. The patient’s clinical condition improved 
concomitant with this improvement in the serum electrolytes. On November 11, he was 
oriented as to time and place, and able to respond to verbal commands. Beginning on 
November 15 the daily cortisone dosages were progressively reduced until November 25, 
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when he received none. The decrease in cortisone dosage and continued hydration was 
associated with a further reduction in the concentrations of the serum electrolytes. Normal 
levels of these ions were present by November 25. 

Upon discharge, his speech was clear. He was readmitted to the hospital for physio- 
therapy on January 30. Since his previous hospitalization he had been eating and drinking 
fluids ad libitum. Serum electrolytes on this admission were normal, sodium 142 mEq./L., 
potassium 4.1 mEq./L., chloride 105 mEq./L., and proteins 6.2 Gm. per cent. 


DISCUSSION 


These 2 cases represent examples of hypertonicity of the extracellular 
fluid developing secondary to depletion of body water. This condition is un- 
common in the absence of cerebral lesions because highly developed physiologic 
mechanisms mediated through the central nervous system, thirst and anti- 
diuresis, normally compensate for this unusual situation. 

Restriction of water in normal individuals does not result in significant 
increases in the tonicity of the extracellular fluid. Even in the early stages 
of water depletion the subject complains bitterly of thirst. Since water is 
then supplied, either orally or parenterally, further dehydration is prevented. 
Although Nadal and associates® withheld all fluids from a normal subject for 
4 days, the extracellular electrolytes did not become hypertonic. However, 
thirst became marked. The thirst mechanism is presumably actuated by losses 
of intracellular and extracellular fluid and not by the degree of hypertonicity 
of the extracellular fluid per se.2 The regulation of the tonicity of the extra- 
cellular fluid, in the early stages of water depletion, is dependent upon 2 
physiologic processes, (1) renal excretion of sodium and chloride ions equivalent 
to the deficit of body water, and (2) maximal water reabsorption. As water 
deprivation continues, the kidneys, presumably under the influence of anti- 
diuretic hormone, continue to reabsorb water. In addition, sodium and chloride 
ions are reabsorbed and the urine is concentrated maximally in a compensatory 
attempt to prevent further depletion of the volume of extracellular fluid. 
Since obligatory water losses continue in the absence of an adequate intake 
of water and since reabsorption of sodium and chloride ions is maximal under 
these circumstances, the extracellular fluid becomes hypertonic. The comatose 
patient, unable to express thirst, may progress to the late stages of dehydration 
before the disproportion between fluid intake and output is recognized. Further- 
more, in situations where obligatory losses of water are increased, as in diabetes 
insipidus or in instanees of increased protein catabolism, hyperosmolality of 
the extracellular fluid will develop more rapidly. 

Conceivably, hypertonicity of the extracellular fluid may also oceur in 
situations in which there is interference with the function of the ‘‘osmoregula- 
tory’’ mechanism. If osmoreceptors do exist in humans, they should respond 
to small degrees of change in the osmolal concentration of the extracellular 
electrolytes. Verney® believes that an increase in tonicity of the extracellular 
fluid is normally prevented by an osmoregulatory response to small increases 
in concentration of extracellular electrolytes. This osmoregulatory response 
may be manifested as either an increased renal excretion of sodium and chloride 
ions or an inhibition of urine flow, or both. If a defect in osmoregulatory 
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function exists, then relatively small deficits of body water could lead to 
hypertonicity of the extracellular fluid, since compensatory urinary losses of 
sodium and chloride would not oceur or because the normal antidiuretic re- 
sponse would not take place. Again, situations which would increase obligatory 
water losses would tend to cause the more rapid development of the hypertonic 
state unless adequate supplies of exogenous water were made available. It is 
possible, then, that the severe degree of hypertonicity which is observed in 
some patients with cerebral lesions is related to a disturbance of an osmo- 
regulatory system which is operative in individuals without cerebral disorders. 
In this manner, extreme increases in the concentration of the extracellular 
electrolytes may be associated with relatively small deficits of body water. 
The classic studies of Verney, indicating the presence of receptors in the 
central nervous system of the dog which respond to increases in osmotic 
pressure of the cerebral blood by inhibiting urine flow, have not been repeated 
in humans. It is likely that such osmoreceptors do exist in the human brain 
and that the hypertonicity of the extracellular fluid observed in some patients 
with cerebral lesions is related to interference with their function. 

In Case 2 of this report, inhibition of urine flow occurred only after the 
extracellular fluid became markedly hypertonic. Although this patient’s kidneys 
were able to concentrate urine to 1,221 milliosmols per liter when the serum 
osmolality was 345 milliosmols per liter, a relatively normal urinary osmolality 
was present when the extracellular fluid was less hypertonic (Fig. 2). These 
data suggest that, although osmoregulatory activity is present, as manifested 
by antidiuresis, a greater degree of hypertonicity of the extracellular fluid 
is required to produce an antidiuretic response in this patient than in a 
normal patient. 

Cooper and Crevier® have stated that there was no evidence of an in- 
sufficient intake of fluid or loss of excessive water in their patients. In each 
of the 2 cases they reported, the daily urinary output varied between 600 
and 1,600 ml., but no mention was made of exact intakes of fluid in relation 
to urinary volumes. A 24 hour urinary output of 1,600 ml. does not indicate 
a satisfactory degree of hydration unless renal function is known to be normal 
and unless the degree to which the kidneys must concentrate the urine to 
excrete this volume is also known. For example, in Case 2, the 24 hour 
urinary volume of 1,330 ml. excreted on November 8 was concentrated to 1,221 
milliosmols per liter, which approached the maximal concentrating power of 
the normal kidneys. This finding would indicate that this patient’s kidneys 
were reabsorbing water in a normal fashion. The excretion of such a con- 
centrated urine is suggestive of a significant degree of dehydration while the 
large urinary volume represents the minimal amount of urine into which 
the kidneys can excrete the contained solute load. Therefore, excretion of 
a large volume of urine of high osmolality is not evidence of adequate body 
hydration but merely represents obligatory losses of fluid. Cooper and Crevier 
further mentioned that there was no clinical evidence of dehydration in their 
reported cases. There were no clinical manifestations of dehydration in the 
2 eases reported here either. However, in Case 2, the fact that dehydration 
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was present is substantiated by the high osmolality of the 24 hour specimens 
of urine even after positive water balance had been established (Fig. 2). 
The lack of clinical signs of dehydration in patients with cerebral lesions and 
hypertonic extracellular fluid may be explained on the basis that only moderate 
losses of body fluid have been sustained in those instances in which the osmo- 
regulatory system is malfunctioning. It is not proposed that this interpretation 
is incontrovertible. It is, however, compatible with the facts available. 

In cases which we have observed, serum electrolytes have returned to 
normal concentrations when a positive water balance has been re-established. 
This phenomenon has been previously noted by Wolfman and Schoch’® and 
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Fig. 3.—Case 2. Sodium balance during period of study. Negative sodium balances are 
associated with a decrease in the cortisone dosages. 


Gordon and Goldner.* Wolfman and colleagues? have noted 2 patients with 
cerebral lesions who manifested hypernatremia, hyperchloremia, hypokalemia, 
and azotemia. Respective deficits in the total blood volume of 55 per cent 
and 61 per cent of that expected would suggest that a significant degree of 
dehydration was present in these cases also. 

Hyperfunction of the adrenal cortex seldom produces hypernatremia greater 
than 150 mEq./L.2)7 Even in eases of primary aldosteronism, the serum sodium 
seldom exceeds 150 mEq./L. August and associates? have administered large 
amounts of aldosterone to normal subjects and found that after an initial 
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period of weight gain accompanied by retention of sodium, the gain in weight 
ceased, and the excretion of sodium returned to control levels despite the 
continued administration of this hormone. Hypernatremia did not occur. 
One would, therefore, be reluctant to indict the exogenous administration of 
cortisone as a causative agent in the production of the hypernatremia and 
hyperchloremia in the cases here reported. Nevertheless, the findings in Case 2 
suggest that patients with certain cerebral lesions may be more sensitive to 
the administration of this hormone than normal persons. Fig. 3 depicts the 
sodium balance of the Case 2 patient during the period of metabolic balance. 
It was possible to reduce the hypernatremia and hyperchloremia by the simul- 
taneous administration of sodium and chloride ions, calories, and water. The 
maximum benefit from this regimen was achieved in 72 hours, and no further 
clinical or chemical improvement occurred until the dosages of cortisone were 
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Fig. 4.—Case 1. Correlation of serum sodium and chloride levels with sodium balance when 
Pitressin was given. Urinary aldosterone excretions are within the normal range or low. 


decreased. Except for November 14, the sodium balance was persistently 
positive during the daily administration of 150 mg. of cortisone. With the 
reduction of the cortisone dosage on November 16, there was an increase in 
the urinary excretion of sodium accompanied by increased excretions of 
chloride and water. At the conclusion of this diuresis the serum electrolyte 
was normal and remained so. Interestingly, the urinary excretion of aldosterone 
was never greater than normal.* 


*The urinary aldosterone assays were performed by the Bio-Science Laboratories, Los 
Angeles, Calif. 
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Case 1 demonstrates an interesting and previously unreported phenomenon. 
On the nineteenth postoperative day, the serum sodium was 177 mEq./L. and 
the chloride 128 mEq./L. The administration of 2 U. of Pitressin Tannate in 
Oil was followed by antidiuresis for 48 hours, increased urinary osmolality, 
and decreased concentrations of serum electrolytes (Fig. 4). Simultaneously, 
a change toward a more positive sodium balance occurred. This change repre- 
sents increased reabsorption of sodium by the kidneys, preventing a precipitous 
fall of this ion to abnormal levels. As the effect of Pitressin diminished, 
negative balances of sodium again developed. The urinary excretion of 
aldosterone during the period of administration of Pitressin did not correlate 
with the fluctuations in sodium balance. The levels of urinary aldosterone 
were never increased. Changes from negative to positive sodium balance 
in this patient appear to be related more to an expansion of extracellular fluid 
volume than to increased production of aldosterone. Leaf and colleagues® 
administered Pitressin Tannate in Oil to persons receiving a large oral intake 
of water. They noted that the expansion of total body water which occurred 
was accompanied by an increase in body weight, a decrease in serum sodium 
concentration, a decrease in the urinary excretion of aldosterone, and increased 
renal exeretion of sodium. In Case 1, the renal excretions of sodium did not 
increase, and the excretions of urinary aldosterone showed no appreciable 
change with administration of Pitressin. Possibly, in the presence of impaired 
cerebral osmoregulatory function, this patient’s responses were mediated essen- 
tially by volume changes. 

Evidence that the metabolic abnormalities detected in certain patients with 
cerebral lesions might be only of a temporary nature can be gleaned from 
the subsequent clinical course of the patient described in Case 2. This patient 
returned to the hospital for physiotherapy 65 days after discharge. On that 
oecasion the serum electrolytes were normal. This would indicate that, in 
certain instances, early detection and appropriate therapy of these metabolic 
abnormalities can result in their complete correction. 


SUMMARY 


Metabolic studies on 2 patients with severe hypertonicity of the extracellular 
fluid are presented. Both had cerebral lesions. Possible mechanisms for the 
development of this abnormality are discussed. 
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AUTOTRANSPLANTATION OF LIVER: DESCRIPTION OF A METHOD 


BERNARD SIGEL, M.D., IRwin M. Porasu, M.D., Jonn H. Mepuin, M.D., anp 
Mark W. Wo tcort, M.D., Corat Gases, FLA. 


(From the Surgical Service, Veterans Administration Hospital, Coral Gables, Fla.) 


UTOTRANSPLANTATION of the mammalian liver has been attempted and 
performed many times. Cameron! credits Alessandri (1895-1897) with 
being the first to transplant living liver. Since then other investigators have 
transplanted liver to various sites including the camera anterior chamber, sub- 
cutaneous region, and peritoneum." ”* The features which have been char- 
acteristic of most of these endeavors are: (1) the free grafting of small frag- 
ments or slices of liver tissue, (2) the survival of only the most peripherally 
placed hepatic cells in such grafts, (3) the proliferation of bile canaliculi, and 
(4) the seeming dissociation between the remaining hepatic cells and the bile 
ducts.»* When revaseularization has been attempted as a gradual or staged 
procedure, the results have been improved, but many of the characteristics of 
the former grafts have been retained.* ° 
The purpose of this report is to present a method of autotransplanting a 
relatively large quantity of canine liver. Preliminary results appear to indicate 
that a high degree of hepatic cell viability can be achieved with this technique. 


METHOD 


Healthy, adult, mongrel dogs of both sexes weighing between 9 and 20 kilo- 
grams were used. Prior to entering the experiment, all animals were quaran- 
tined for 2 weeks and immunized against distemper and hepatitis. 

Transplantation was accomplished by a two-stage operation with a 3 to 4 
month interval. Proeaine penicillin (600,000 units) was administered 1 or 2 
days before and for 1 week after each operaticn. Intravenous pentobarbital 
sodium anesthesia and tracheal intubation was employed in all instances. Blood 
transfusions (100 to 200 ml.) were used during most-of the operations. 

First Stage-—Through a midline laparotomy incision the small intestine 
was transected about 30 em. distal to the location of the pancreas in the duodenal 
mesentery. Anastomosis (end to side) of the proximal end of small bowel to 
the distal loop of small bowel was performed in the manner of Roux. The free 
loop of the ‘‘Y’’ thus created was 40 to 45 em. in length. This free limb was 
incised along its antimesenterie border for a distance of 12 to 14 em., as meas- 
ured from the open end. The exposed mucosa was next excised by means of 
a plane developed deep to the muscular layer, and a denuded seromuscular flap, 
with its blood supply intact, was thereby created. The open end of the free limb 
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of the ‘‘Y’’ was closed in 2 layers. A liver lobe was then selected to serve as the 
transplant. Selection of this lobe was based on its proximity to the upper aspect 
of the midline incision and its narrowness of width (a small diameter lobe would 
be easier to anastomose later to the bowel). The raw surface of the seromuscular 
flap was attached with interrupted No. 4-0 silk sutures to the peripheral pole of 
the hepatic lobe. This ‘‘enterohepatopexy’’ was constructed in a manner which 
would permit the seromuscular flap to envelop the liver lobe on its 2 broad 
surfaces. The liver was gently scarified before it was covered by the denuded 
surface of the enteric flap. The compieted first stage operation is depicted in 
Fig. 1. 


Second Stage.—Three to 4 months after the first, the second stage operation 
was performed. A midline laparotomy incision was made and the previously 
fashioned ‘‘enterohepatopexy’’ was located. The tip of the liver lobe, to which 
the enterie flap was now well adherent, was amputated. Hemostasis of the eut 
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First Stage Second Stage 


Fg; 3. Fig. 2. 


Fig. 1—The Roux “Y” is constructed. The enteric flap, fashioned from the end of the 
free limb of the “Y,” is sutured to the liver. 

Fig. 2.—The transplant is severed from the parent liver lobe and anastomosed into an 
opening in the side of the free limb of the Roux “Y.” 


edge of the parent lobe was attained by mattress sutures of No. 2-0 silk often 
supplemented by tamponade with cellulose sponge. An opening was made in 
the side of the free limb of the Roux ‘‘Y,’’ 3 to 4 em. proximal to the closed 
end of the limb. The liver transplant, which measured 3 to 5 em. in greatest 
diameter, was manipulated in a manner which allowed its freshly eut surface 
to occupy the opening in the side of the bowel. In this position a 2 layer anas- 
tomosis was performed between the liver transplant and the limb of the Roux 
““Y.’? The inner layer of the anastomosis consisted of a continuous inverting 
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No. 3-0 chromic catgut suture, and the outside layer of interrupted No. 4-0 silk 
Lembert sutures. The cut edge of the graft could now discharge its secretions 
into the small bowel. The complete second stage operation is presented in Fig. 2. 


DISCUSSION 


In order to improve the survival of hepatic cells in the autografts, an at- 
tempt has been made to establish the new blood supply before severing the old. 
This is an established principle in plastic surgery and has been used before in 
liver transplantation.* > Provision for egress of the biliary secretion of the 
transplant is also important. If the transplanted liver is to behave as a co- 
ordinated unit functioning like the parent organ, bile must be allowed to drain. 
The described method permits the bile not only to drain from the transplant, 
but also to enter the intestinal lumen. 

Two major complications were encountered in the preparation of the auto- 
transplants. The first was autolysis of the liver lobe to which the enteric flap 
was sutured. This resulted in the death of 5 consecutive animals until the policy 
of antibiotic adjuvant therapy was instituted. The second obstacle to successful 
construction of the preparations was leakage at the anastomosis between the 
bowel and liver. Such leaks resulted in fatal peritonitis in several animals until 
the present method of anastomosis was adapted. In the introduction of the 
first suture line, which consisted of a continuous No. 3-0 chromic catgut suture, 
the edge of the opening in the bowel was approximated to the edge of the cut 
surface of the transplant. The posterior portion of the open anastomosis was 
a continuous running stitch which was converted to an inverting Connell suture 
anteriorly. In this phase of the anastomosis it was important to get a fairly 
large ‘‘bite’’ of the liver by the suture needle, and to pull the suture up snugly 
but not tightly. If one or both of these precautions were not followed, the 
likelihood of necrosis of a portion of the edge of liver forming the anastomosis 
was increased. Such necrosis has resulted in leakage at the suture line and 
fatal peritonitis. 

The outer suture line, consisting of interrupted No. 4-0 silk Lembert sutures, 
was applied to the seromuscular coat of the intestine receiving graft and to the 
seromuscular layer of the intestinal flap which held the graft. This was per- 
formed whenever the location of the enteric flap would permit, otherwise the 
Lembert sutures incorporated liver tissue of the transplant. 

Initial results have indicated that the grafts contain a very high propor- 
tion of hepatic cells and that the architecture in most instances is preserved. 
Long-term follow-up with detailed description of histologic findings will form 
the basis of a future report. 


SUMMARY 


A method of preparing an autogenous transplantation of canine liver is 
deseribed. <A portion of liver lobe 3 to 5 em. in diameter is replanted in the 
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free limb of a constructed small bowel Roux ‘‘ Y 
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This loop of intestine serves 2 functions besides merely supporting the graft. 
First, it provides the new blood supply to the transplant. Second, it acts as a 
conduit for biliary drainage from the graft into the intestinal lumen. 
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ABDOMINAL WALL REPLACEMENT 


CHARLES J. McPreax, M.D., AND THEODORE R. MiuuErR, M.D., New York, N. Y. 


(From Memorial Center for Cancer and Allied Diseases) 


A CHALLENGING surgical problem ean arise after the resection of large 
abdominal wall tumors. The tissue loss of skin, fascia, muscle, and peri- 
toneum may be very great with the adequate removal of these soft-tissue tumors. 
The resection of the tumor and the adjacent abdominal wall ean be a simple 
matter of sacrificing the involved structures. The reconstruction of the ab- 
dominal wall can be a more complex problem. 

Inadequate resections of abdominal wall tumors have been occasioned 
chiefly because of concern over the abdominal wall defect and its closure. 
Furthermore, attempts at resection of such tumors have been abandoned 
mainly because of the dimension of the defect which would remain following 
the resection, and because of the subsequent problem in the closure of the 
abdomen. Several prosthetic materials have been used to close abdominal 
wall defects. These include tantalum gauze, steel wire mesh, and nylon 
sheet.2»* +5 Autogenous fascial grafts in the form of fascia lata can also 
be used to fill these defects. 

The iliotibial tract of fascia lata, used as a pedicled flap, has been employed 
in the repair of lower abdominal wall defects with notable sucecess.* In a 
deseription of the use of the iliotibial pedicle, Wangensteen gives a case report 
wherein the external fascia of the abdominal rectus sheath was reflected 
superiorly to fill a defect in the upper abdomen, and the iliotibial pedicle was 
rotated to replace the reflected rectus sheath.? Other lesser fascial pedicles 
may be established by reflecting the anterior rectus fascia from either or both 
recti. Also, the external abdominal oblique musculofascial flap may be reflected 
medially by dividing the lateral, superior, and inferior margins of such a 
pedicle.® 

In the event that there may be a large skin and subcutaneous tissue defect 
as well as the peritoneal musculofascial defect, it will be necessary to cover 
the fascial graft or prosthetic material replacement with a thick pedicle graft 
of skin and subcutaneous fat. In order to assure a healthy, self-sustaining 
pedicle flap of skin and subcutaneous fat it may be necessary to elevate this 
pedicle 2 or 3 weeks before the extirpative surgery is performed. This will 
provide the skin-fat pedicle with a good blood supply for primary healing 
and resistance to infection, a most important consideration in the presence of 
contamination. 

Depending upon the circumstance, each of the above replacement materials 
and methods can be used to advantage. Of these materials, tantalum mesh 
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has been widely used in the repair of hernia defects as well as in the closure 
of large abdominal wall defects. Its frequent usage in hernia repair has 
given it a status of familiarity and reliability that the more recently available 
materials do not yet have. Its availability as well as the ease with which 
it may be stored makes tantalum a popular replacement material. 

In recent years we have come to avoid tantalum mesh in wounds where 
tumor recurrence is a possibility, particularly where the mesh is used in 
defects secondary to the removal of fascial and fibrous tumors of the abdominal 
wall. It has been our observation that fibrous tumor recurrences may grow 
rapidly along the latticework of the mesh (Case 1). For this same reason 
we have avoided the use of nylon or eloth materials. Also, these foreign 
bodies evoke fibrous scar reaction, thereby adding to the problem of detecting 
and differentiating clinical recurrence from sear formation. The differentiation 
of sear tissue from fibrous tumor growth is equally difficult at operation. 
This dense fibrous tissue stimulation may be considered advantageous in the 
repair of large hernias, however.® 

A problem in controlling subsequent radiation therapy in the presence 
of metallic grafts arises because of the variations in the penetrability of the 
rays through the metal mesh. It is difficult to caleulate the amount of back- 
seatter of the radiation striking the metallic mesh. Thus the intra-abdominal 
tumor may receive less than the desired ealeulated dosage of radiation because 
of the interposed metallic substances. The tissue superficial to the metallic 
mesh, however, may receive a dose of x-ray in excess of the calculated dose 
by virtue of the added radiation of the back-seatter, with resulting tissue 
necrosis. 

Naturally one would attempt to avoid using any foreign material in the 
presence of infection or in potentially infected areas. However, there will be 
conditions when this principle cannot be maintained. There are references 
deseribing the successful use of tantalum mesh in infected wounds.* 

For large abdominal wall defects brought about by tumor resection which 
require a graft replacement, we prefer the use of autogenous fascia lata as 
a free graft. This material is readily available. Only a few minutes are 
required to prepare the thigh and obtain the fascia lata. There is no foreign 
body reaction to this tissue and therefore a minimal amount of fibrous or 
sear tissue reaction is produced. The fascia is strong enough to maintain the 
viscera within the abdomen. It is smooth and glistening, presenting an en- 
vironment similar to that of the peritoneum for the viscera, thus minimizing 
peritoneal adhesions and the chance of intestinal obstruction. Generally speak- 
ing, the fascia lata from one thigh will be more than large enough to cover 
the largest abdominal wall defect. In only 1 case did we feel that the defect 
was large enough to require the fascia lata from both thighs (Case 3). 

A few case reports of sufficient worth as examples of the problem of 
abdominal wall replacement are presented. 


CASE REPORTS 


CasE 1.—When E. O. was 9 years old she had an appendectomy. About a year later 
she developed a firm nodule in the appendectomy scar, This nodule grew rather rapidly and 
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in 6 weeks measured 7 by 5 cm. The mass was excised in November, 1951, and was inter- 
preted to be ‘‘desmoid tumor, low grade fibrosarcoma.’’ The tumor recurred and in May, 
1952, was widely excised by means of a full-thickness en bloc excision of peritoneum, muscle, 
and fascia from the abdominal wall. This excision removed the inferior portion of the right 
rectus muscle down to the symphysis pubis. The resultant defect of the abdominal wall 
measured 8 by 6 em. A strip of tantalum mesh measuring 8 by 6 cm. was used to close this 
musculofascial defect. Two weeks later it was necessary to operate on this child for 
intestinal obstruction, The distal ileum was constricted by adhesive bands between the 
tantalum mesh and the cecum and ileum. 

Nearly a year later, in April, 1953, there was a palpable recurrence in the right lower 
abdominal wall. This was thought to be about 3 em. in diameter but upon the opening of 
the abdomen and the inspection of the peritoneal surface of the abdominal wall, it was 
apparent that the tumor had infiltrated along the entire segment of tantalum mesh. The 





Fig. 1. 


tumor and mesh were then excised with the musculature and peritoneum from the level of 
the umbilicus to the right anterior superior spine and along the course of the inguinal 
ligament. The defect was filled with a 15 by 9 em. segment of tantalum mesh. This was 
covered with the previously reflected skin and subcutaneous tissues. The Pathology Depart- 
ment reported that the specimen was a desmoid tumor, the margins of excision were free of 
tumor. The desmoid, as- determined at operation, was seen to infiltrate throughout the 
tantalum mesh. 

Three subsequent operations were performed within the next 16 months for the removal 
of recurrences. The greatest abdominal wall defect of peritoneum, muscle, and fascia ex- 
tended from slightly to the left of the midline well out onto the right flank, including a 
4 by 6 em. segment of anterior superior wing of ileum, thus decreasing the transverse 
diameter of the anterior abdomen. Vertically the defect extended from just above the 
umbilicus down to and including the superior ramus of the symphysis pubis. This defect 
was closed with a free autogenous fascia lata graft measuring 20 by 10 em. (Fig. 1). 

Since this most recent wide excision the child has remained free of disease to the 
present time, 4 years since her last operation. 
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In brief, the child had 6 operations for resection of a tumor of the anterior abdominal 
wall over a 5% year period. Tantalum wire mesh was used to bridge the defect in 2 of the 
early operations, but was noted to become infiltrated with the recurrent desmoid tumor. 


At this time the strength and contour of the abdominal wall are remarkably normal. 


CasE 2.—W. C., a 32-year-old man, presented himself with a recurrent nodular mass of 
the lower abdominal wall. The tumor mass, most prominent on the left, measured 11 by 20 
em. and was elevated up to 4 cm. During the previous 6 years the patient had undergone 
2 local excisions of this tumor and one course of x-ray treatment. His physical examination 
and laboratory studies were normal. 

On Sept. 28, 1956, a full-thickness wide excision of the tumor-bearing portion of the 
abdominal wall was performed. This excision extended from the left eighth costochondral 
junction region down to the left inguinal ligament, then transversely across both rectus 
muscles just above the pubis to an area above the right inguinal ligament. From this point 





the incision extended superiorly to a level above the umbilicus where the excision line was 
directed transversely to the left to join the first segment of the rectangular en bloc excision, 
at the left eighth costochondral region. 

The skin and peritoneum, as well as all the intermediate tissues, were excised with the 
en bloc resection. A large sheet of autogenous fascia lata was removed from the right thigh 
and sutured in place around the periphery of the abdominal wall defect. Inferiorly, where 
the graft did not reach without tension, the peritoneum and internal oblique fascia were 
advanced for 2.0 em. by means of a relaxing incision in the internal oblique fascia. This 
permitted a fascial covering over the entire anterior abdomen (Fig. 2). 

Skin and subcutaneous tissue pedicle grafts were advanced to cover this fascial replace- 
ment by means of 2 large thoracoepigastric skin-subcutaneous tissue flaps. 

The pathology report indicated dermatofibrosarcoma protuberans. 

The postoperative course was entirely uncomplicated. The patient has returned to his 
work as a postman and has had no symptoms referable to the abdominal wall operation. 
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Examination in January, 1960, 40 months after the abdominal wall replacement with a fascia 
lata graft, showed no evidence of tumor recurrence. However, the patient does have an 
epigastric ventral hernia at the superior border of the fascia lata graft. 


CASE 3.—V. T., at the age of 36, was operated on in October, 1953, for what was thought 
to be a ‘‘desmoid tumor of the abdominal wall or a urachus cyst.’’ In November, 1955, a 
rather large recurrence of this desmoidlike tumor was excised with the lower third of the 
left rectus abdominis muscle. 

In March, 1956, he was admitted to Memorial Hospital presenting a palpable tumor of 
the lower abdominal wall at the site of the previous excisions. This nodular recurrence 
extended from just beneath the umbilicus down to the symphysis pubis and laterally beyond 
the lateral edge of either rectus muscle. 

Review of the tissue previously removed showed it to be most consistent with ‘‘ fibrous 
peritoneal mesothelioma.’’ There was no evidence of distant metastases by clinical or 
laboratory examination. An en bloe resection of the lower anterior abdominal wall was 
performed by incising the skin around the previous low midline incisions. The skin was 
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reflected laterally exposing the external oblique fascia. Superiorly the abdominal wall was 
divided through both rectus muscles, fascia, and peritoneum at a level just superior to the 
umbilicus. This dissection was extended inferiorly at the lateral edge of both rectus muscles, 
and on the left was extended to encompass the cord structures. The dome of the bladder 
was attached to the tumor mass, requiring the resection of the anterior superior half of the 
bladder in continuity with the anterior abdominal wall and the superior rami of both pubic 
bones. The superior rami of the symphysis pubis were removed because of questionable 
involvement with the fascial infiltrative tumor. The abdominal wall defect of peritoneum, 
fascia, and muscle measured 20 em. vertically and 17 em. horizontally. The base of the 
bladder was closed over an indwelling straight catheter. Fascia lata grafts were taken from 
both thighs and sutured together along the vertical edge to form a sheet of fascia large 
enough to close the defect left by the removal of muscle, fascia, and peritoneum (Fig. 3). 
The skin was mobilized laterally, enough to advance a wide pedicle of skin and subcutaneous 
fat, to cover the fascial graft. 
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Bladder function rapidly returned to normal after the removal of the catheter on the 
sixteenth day. 

The pathology report stated, ‘‘Highly anaplastic spindle cell sarcoma invading the 
urinary bladder and extending to the periosteum of the symphysis pubis. No tumor at any 
margin of the resection.’’ 

Several examinations after the patient’s discharge from the hospital demonstrated the 
grafted abdominal wall to be firm and without any evidence of herniation, and to be a very 
satisfactory support for the abdominal contents. 

. Eighteen months after the resection of the abdominal wall was performed, the patient 
complained of pain in the deep left pelvis and of ischiosacral pain. Exploration of this area 
revealed that the fascial tumor invaded the left posterolateral pelvic wall and the iliopsoas 
muscle, During this abdominal exploration the fascia lata graft was seen to be firm and 
intact, and to provide good abdominal wall support. 


Fig. 4. 


The infiltrative recurrence was treated by interstitial radiation in the form of iridium!92, 
The progress of the disease was not notably altered by this radiation and the patient died 
in February, 1959. The fascia lata abdominal wall replacement remained intact throughout 
the final 34 months of the patient’s life. 


CasE 4.—In 1951 M. B. was found to have a carcinoma of the stomach and a subtotal 
gastrectomy was performed. He stated that he had had no particular symptoms for the first 
3 years following operation. He first reported to Memorial Hospital on July 7, 1954, 
stating that he had noticed a lump in the left abodminal wall for the past month. 

Examination revealed him to be a lean, white male in no particular distress. The 
abdomen was scaphoid and relaxed. There was a 3 em. nodule in the abdominal wall, to the 
left of an upper abdominal vertical scar. This nodule was movable. The liver was not 
palpable, and there was no evidence of visceral or dissiminated metastases. 

On July 26, 1954, an exploratory laparotomy was performed using a transverse upper 
abdominal incision. A large but resectable recurrence of tumor was found extending 
anteriorly from the duodenal pancreatic area, involving a portion of the transverse colon, 
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and extending into the anterior abdominal wall. The resection of this large, solitary recur- 
rence was performed by excising a large segment of the abdominal wall, a portion of the 
transverse colon, and the proximal end of the duodenal stump. With the duodenum closed 
again and the colon reapproximated, attention was directed to the abdominal wall defect 
which measured 11 by 20 em. 

A fascia lata graft measuring 24 by 12 em. was taken from the left thigh and sutured 
to the peritoneum and fascia at the perimeter of the abdominal wall defect (Fig. 4). 

Skin and subcutaneous tissue pedicle flaps were developed from the lateral abdominal 
wall, superiorly and inferiorly, and rotated over the fascial graft (Fig. 4). 

The patient’s postoperative course was unremarkable. He gained weight from 134 to 
143 pounds. He was able to return to his job as a lithographer and remained well until 
November, 1955, when he developed a chronic intestinal obstruction, secondary to fixed pelvic 


metastases. 





Fig. 5. 


He died on April 4, 1956, nearly 5 years after the gastrectomy and 21 months after 
the resection of a large segment of the anterior abdominal wall and the recurrent tumor. 
He had been able to return to his work with good abdominal support from his graft for 
16 months after the replacement. 


CasE 5.—On May 15, 1956, J. A. underwent an extended subtotal gastric resection for 
carcinoma of the stomach. This resection included the spleen and tail of the pancreas as 
well as the greater omentum. The pathology report was adenocarcinoma, grade 3, involving 
all layers of the stomach wall, with lymph nodes negative. The patient’s postoperative course 
was uneventful except for a moderately severe dumping syndrome. Although he did not 
gain much weight, he was quite well and active. 

During his clinic visit in October, 1956, the patient was noted to have a mass involving 
the left upper abdominal wall. X-ray studies demonstrated a polypoid mass involving the 
and a second operation was advised. However, in view of his lack of symptoms, he refused 
splenic flexure of the colon. It was felt that this represented the only site of recurrence 
to undergo the operation and would not return until March, 1958, nearly 114 years later. 
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At the time of his return he presented a huge mass involving the left upper quadrant 
of the abdomen extending from the lower costal cage to the umbilicus and just across the 
midline. The splenic flexure of the colon was almost completely obstructed by the mass. On 
March 21, 1958, after appropriate preparation, an exploratory operation was performed and 
the mass excised in continuity with the splenic flexure and part of the transverse colon. The 
mass measured 13 by 15 by 18 em. A section of colon measuring 20 em. in length was 
removed with the tumor mass. This en bloc resection left a defect of all layers of the 
abdominal wall measuring 15 by 18 em. The continuity of the bowel was established by an 
end-to-end anastomosis. The remainder of the abdominal cavity was free of evidence of 
metastases. The abdominal wall defect was closed by taking a large fascia lata graft from 
the right thigh and suturing it to the peritoneum and fascia in one layer (Fig. 5). Skin 
and subcutaneous tissue pedicle flaps were then developed from the chest wall and the 
abdomen was mobilized over the fascial graft, resulting in a pedicle flap ‘‘Z’’ graft. 


. 


Fig. 6. 


The pathology report was adenocarcinoma, grade 3. The postoperative course was 
uncomplicated and the patient was discharged on the fourteenth postoperative day. 

Although the patient gained 10 pounds after his discharge from the hospital, his dump- 
ing symptoms persisted. He was free of pain, however. He died of disseminated disease 
in November, 1958. The area of operation and the graft site were free of disease, and the 
graft area was firm in its abdominal support. 


Case 6.—H. M. was a 68-year-old graduate nurse who had had Von Recklinghausen’s 
disease since childhood. Two years prior to her admission to this hospital a sarcoma was 
excised from the right upper abdominal wall. The tumor rapidly recurred and she was given 
x-ray therapy, but with no apparent effect on the recurrence. Again the tumor was excised, 
and a recurrence developed within a month. 

Initial examination in this hospital revealed widespread skin and subcutaneous neuro- 
fibromas. In the right upper quadrant of the abdomen, just beneath a vertical incision scar, 
there was a mass measuring 10 by 15 em, This mass invaded almost the entire right abdominal 
wall, extending to the midline and inferiorly down to the umbilicus. The mass seemed to 
reach well into the abdominal cavity. 
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Chest films showed no evidence of pulmonary metastases. Intravenous pyelograms 
demonstrated a normal urinary system. Barium enema demonstrated the transverse colon 
to be displaced inferiorly by extrinsic pressure of the bulky tumor. Results of hematologic 
and blood chemical studies were within normal limits. 

On Nov. 4, 1958, the tumor mass was removed with a 3 em. margin of apparently 
normal abdominal wall at the periphery. The mass extended into the abdominal cavity and 
although it did displace the stomach, colon, and small bowel inferiorly and to the left, it did 
not appear to invade these structures. 

The excision left a full-thickness defect of the abdominal wall measuring 18 by 12 cm. 


A free fascia lata graft was taken from the thigh and sutured in place to provide an 
intact closure of the abdominal cavity (Fig. 6). 


The skin and subcutaneous tissues of the upper abdomen were mobilized and the graft 
covered by advancing the skin and subcutaneous tissue. Healing was uncomplicated and the 
patient had a strong, firm abdominal wall which supported the abdominal contents com- 
pletely. The pathology report showed neurogenic sarcoma (malignant neurilemmoma). 


Within three months the patient developed intraperitoneal tumor in the left peritoneal 
area. Her condition deteriorated rapidly and she died in February, 1958. 
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OBSERVATIONS ON ARTERIOLAR DISEASE IN 
ARTERIOSCLEROSIS OBLITERANS 


D. E. StRANDNEsS, JR., M.D.,* D. L. Norustern, M.D.,** 
J. A. ALEXANDER, M.D.,*** anp J. W. Bett, M.D.,**** SEATTLE, WasH. 


(From the Surgical Service and Department of Pathology, Veterans Administration Hospital, 
and Department of Surgery, University of Washington School of Medicine) 


HE study of the pathologic changes in the large and medium-sized arteries 

in limbs amputated for arteriosclerosis obliterans has provided a great 
deal of information as to the natural course of the disease.» 7% 14 One in- 
teresting fact noted by Rodda? is that extensive involvement may occur with- 
out clinical evidence of disease. The relationship between the location of major 
artery obstruction and site of tissue death is often not constant.” ° 

The probability that arteriolar disease may play a part in the genesis 
of local tissue death was considered. With full realization that the physiologic 
consequences of anatomic changes can be only inferred, a histologic study of 
the arterioles in limbs amputated for arteriosclerosis obliterans seemed worth 
while. 

METHODS 


Fifteen amputated limbs from eases of arteriosclerosis obliterans and 
one limb amputated for Buerger’s disease were studied. The age range of the 
patients was 43 to 72 years. There were 15 men and one woman. Eight patients 
in this group had diabetes mellitus. The indications for amputation were 
ulceration and gangrene in 15 cases and rest pain in the remaining case. 

The major vessel changes were studied radiographically and by serial 
section of the major vessels. The radiopaque injection mass used is that 
described by Schlesinger in 1957.?° 

Sections for histologic study were taken in a systematic manner from the 
areas supplied by the major arteries. In each instance the sections included 
skin, subeutaneous tissue, muscle, and selected areas of the major arteries. The 
sections were stained with hematoxylin and eosin and, in some instances, with 
Weigert’s resorein fuchsin elastica stain. 

The arterioles were classified as being normal or showing minimal, moderate, 
or severe changes. No specific method of classification other than the impression 


of the observer was applicable. 
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Fig. 1. 
Fig. 2 
Fig. 3. 





Fig. 1,.—Normal arteriole illustrating the cellular media with normal appearing intima 
and adventitia. (950; reduced \%.) 

Fig. 2.—Severe intimal proliferation with complete obliteration of lumen. Note the foam 
cells in the subintima and in the region of the media. (770; reduced ¥%.) 

Fig. 3.—The lumen is completely obliterated by intimal proliferation. Note the foam 
cells. (X1,200; reduced %.) 
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For controls, sections were taken and stained in the same manner from 4 
autopsy cases. These sections consisted of skin and subcutaneous tissue. These 
eases had no clinical or autopsy evidence of significant arteriosclerosis (Fig. 1). 


RESULTS 


Major Artery Disease—In each case major points of occlusion were ob- 
served. Frequently one limb would show several points of obstruction. The 
patients with diabetes mellitus generally had more extensive involvement of the 
large arteries but this was not constant. 


Arteriolar Disease.—In this study the arterioles in the 40 to 150 micron 
size range were given special attention. All of the limbs in this series showed 
alterations in the arterioles. The vessels showing the most severe changes were 
located in the dermis and generally the most distal areas of the leg showed the 
greatest number of arteriolar changes. The changes noted were of two types: 
(a) proliferative and (b) hyaline. 

Proliferative changes were seen in thick-walled vessels with numerous large 
nuclei in the intimal layer. The smooth muscle of the media was thinned and 
reduced in amount. The adventitia usually was increased in amount and 
lamellar in arrangement. The thickened intima was moderately dense but the 
connective tissue collagen remained in separate strands and took the usual 
bright eosinophilic stain of active connective tissue. The intima frequently 
showed subendothelial foam cells (Figs. 2 and 3). 


Hyaline changes in the arterioles showed dense, relatively acellular, glassy- 
appearing walls. The vessels usually showed a smaller lumen but occasionally 
the lumen did not appear reduced and in a few instances actually appeared 
inereased in relationship to the wall thickness. The media in some cases con- 
tained no smooth muscle (Figs. 4 and 5). 

Two cases showed severe changes as noted by the degree of change and the 
number of vessels involved. Eight cases were classified as moderate and five 
as minimal. The case of Buerger’s disease did not show hyaline or proliferative 
changes. 

The arteriolar changes in the patients with diabetes mellitus did not differ 
in type or severity but the series is too small to warrant definite conclusions.‘ 

An additional observation was that of thickening and widening of the 
collagen bundles of the dermis in the severely involved cases. Also, there was 
a loss in the eosinophilia of the collagen (Fig. 6). The normal dermis showed 
thin, wavy, brightly eosinophilic bundles (Fig. 7). 


DISCUSSION 


Uleer of the leg due to arteriosclerosis occurring in the presence of hyper- 
tension was described by Hines and Farber® in 1946. In studying these cases 
the authors noted that occlusive disease of the larger arteries was not a 
prominent feature. The changes were postulated to give rise to small areas 
of superficial infarction with subsequent tissue breakdown and ulceration. The 
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Fig. 4.—Marked hyalinization of the media with complete loss of smooth muscle com- 
ponent. (X1,200; reduced %.) 

Fig. 5.—Marked thickening of the adventitia and hyalinization of the media. (x970; 
reduced \%.) 

Fig. 6.—A case of marked arteriosclerosis obliterans with the dermis showing dense, 
compact, pale staining collagen bundles. (250; reduced \%.) 
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specimens for study were taken from the ulcers and adjacent skin. The changes 
described were: (1) increase in thickness of wall, (2) decrease in lumen size, 
(3) inerease in number and size of nuclei, (4) hyaline degeneration of the media, 
and (5) intimal proliferation. 

In contrast, the patients in this study were all normotensive and all showed 
evidence of major artery occlusive disease. Areas of ulceration and gangrene 
were purposely avoided for study since inflammation, either acute or chronic, 
might produce changes in the arterioles. The two prominent changes noted in 
this study were intimal proliferation and hyalinization of the muscular media. 
The severity of involvement varied and appeared to bear no direct relationship 
to the degree of major artery disease. As to whether these arteriolar changes 
precede, follow, or coincide with the major vessel changes cannot be answered 
at this time. 


Fig. 7.—Section of normal skin illustrating loose, delicate collagen bundles of the dermis. 
(X250; reduced %.) 

Lumbar sympathectomy is the most common operation performed in the 
treatment of arteriosclerosis obliterations. The success of this operation largely 
depends upon the state of the arteriolar bed. * If the arteriolar lumen is de- 
ereased in size by intimal proliferation or if the smooth muscle of the media is 
replaced by hyaline, the expected response to sympathectomy might not be ob- 
tained. These changes could explain the frequent failure of sympathectomy to 
improve the blood flow to the denervated area. 

The resistance to blood flow might be greatly increased in those extremities 
with arteriolar disease. It is possible that even in situations where major ves- 
sel continuity is restored by angioplastie procedures, the capillary bed may not 
receive adequate blood flow to maintain tissue viability because of the inability 
of the arteriole to compensate for the increased flow and pressure. 
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SUMMARY 





Fifteen extremities amputated for complications of arteriosclerosis obliterans 
and one from a case of Buerger’s disease were studied for arteriolar disease. 
Definite arteriolar changes were frequently observed in the cases with arterio- 
sclerosis obliterans. The principal changes noted were intimal proliferation and 
hyalinization of the muscular media. The therapeutic implications of these 
changes are suggested. 
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FAT EMBOLISM: THE DETERMINATION OF FAT IN THE URINE 
BY MICROSCOPIC AND MACROSCOPIC METHODS 


Freperico ADLER, M.D., Leonarp F. Perutier, M.D., Po.D, ANpD 
Sinc-Pine Lat, B.S., M.S., Kansas Crry, KAn. 


(From the James B. Weaver Laboratory for Orthopedic Surgery, University of Kansas 
Medical Center) 


HE determination of free neutral fat in the urine is of definite value as a 
laboratory aid in the diagnosis of fat embolism.” ” * ® Recent investigations’ 
in this field led us to standardize and simplify 2 methods of detecting lipuria 
which, in our experience, have proved very satisfactory, simple, and reliable. 


MICROSCOPIC METHOD 


Preparation of Material—The glassware utilized for this determination 
is rendered fat free by thorough washing with a detergent, generous, successive 
rinsing in tap water, distilled water, and absolute aleohol, and air drying. 


Stain.—Saturated solution of sudan III in aleohol 70 per cent (freshly 
prepared every 5 days) 

Collection of Specimen—A Foley eatheter with a nonoily lubricant is 
inserted into the patient’s bladder and is connected to a 1,000 ¢.c. volumetric 
flask. This type of container is used because of its narrow neck which allows 
a small surface area of urine to accumulate a concentration of fat droplets from 
a large volume.* The flask is allowed to fill until the liquid level reaches the 
upper portion of the long neck. If the 24 hour output of the patient is not 
sufficient to do this, tap water is added to this level. Since fat will float on 
the surface of the urine, overflow has to be avoided. The flasks are stored 
in the refrigerator overnight and are then processed. 


Procedure.—A clean glass slide is marked on the underside with a square. 
The meniscus of urine in the flask is skimmed with a 3 mm. platinum loop* 
and its contents are smeared within the square on the top of the marked slide. 
Several slides are prepared in this manner with urine from each specimen. 
The slides are permitted to dry, the square is covered with several drops of 
the staining solution, a cover glass is applied, and the marked area of the slide 
is immediately examined under the microscope (x10) since the stain is picked 
up by the fat within seconds. The stained specimen should not be allowed to 
dry before examination. 


Results —Fat appears as deep orange-colored droplets of variable size. 
The fat droplets are easily distinguished from stain particles by their shape. 
Supported by Grant No. 3592 from the United States Public Health Service. 
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MACROSCOPIC METHOD 


Gohrbandt,’ investigating the presence of nonphysiologic embolic fat in 
the bloodstream of patients suspected of having fat embolism, developed a 
staining technique utilizing Nile blue sulfate as a specifically selective dye. 
This method, as applied to blood, has many limitations and is impractical in 
most instances. We have adapted Gohrbandt’s method to the detection of fat 
in the urine with success and accuracy. 


Collection of Specimen.—Same as for microscopic method. 
Stain.—Aqueous solution of Nile blue sulfate 1 per cent. 


Procedure.—(1) Five drops of the staining solution is dropped on the 
urine surface in the neck of the volumetric flask. (2) After 2 minutes 5 drops 
of ether are added. (3) Two to three minutes is allowed for the evaporation 
of the ether, after which the walls of the flask above the meniscus of urine 
are examined with a magnifying hand lens against a white background. 
Adequate incident light should be available. 

Results.—If present, fat is found as small droplets of pink to deep red 
color precipitated against the wall of the flask a few millimeters above the 
meniscus of urine. 

DISCUSSION 

The described staining method utilizing sudan III represents a definite 
simplification of previous methods.® Our experience with it has brought out 
several notable facts: (1) 24 hour specimens are not strictly essential; (2) it 
is not necessary to empty completely the bladder on obtaining the specimen; 
(3) the identification of the fat droplets depends on color and shape and not 
on size, since smearing with the platinum loop will break up larger droplets 
and eventually coalesce small ones; and (4) staining occurs within seconds. 
The Nile blue method, to our knowledge, has not been applied previously to 
detect lipuria. Besides being a specific stain for lipids, Nile blue also exhibits 
a definite selectivity by staining neutral fat red, fatty acids blue, and leaving 
other lipids colorless, * a feature of significance for differential diagnostic 
purposes. 

Both methods are simple and easy to earry out without any special or 
elaborate equipment. Only 1 stain is required in each instance. The results 
are easy to read and interpret. When both methods are used in conjunction, 
it is necessary that the Nile blue method follow the microscopic method. Studies 
are currently under way correlating the proportional sensitivity of these 2 
methods. Both methods are qualitative and have no quantitative significance. 


SUMMARY AND CONCLUSIONS 


1. A microscopic and a macroscopic method for the detection of free fat 
in the urine are described. 

2. The microscopic method uses sudan III as a fat stain and represents 
a simplification of previous methods. 

3. The macroscopic method utilizes the specificity for lipids exhibited by 
Nile blue sulfate. 
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PLATINUM MICROELECTRODE UNIT FOR MEASURING TISSUE 

OXYGEN TENSION 

Pau. D. Harris, M.D.,* SeyMour I. Scuwarrz, M.D., anp 
EarLE B. Manoney, M.D., Rocnester, N. Y. 


(From the Surgical Research Laboratory, University of Rochester School of Medicine and 
Dentistry) 


COMPACT single unit composed of a platinum microelectrode and a small 

calomel electrode has been developed for use with a modified standard 
polarographic circuit to measure changes in oxygen tension in muscle and other 
tissues. The electrode has been used effectively in experimental animals and 
has clinical application to the study of peripheral vascular phenomena and 
disease in patients. 

Heyrovsky' introduced the present-day polarographic analysis for determi- 
nation of reducible and oxidizable substances. The use of stationary platinum 
electrodes for the study of current-voltage relationships was pioneered by 
Salomon’ in 1897. Two basie types of platinum electrodes have been applied 
to polarographic measurements. Although the rotating electrode has certain 
distinct advantages, the stationary type is more practical for measuring oxygen 
availability in body organs and tissues. 

The application of a potential across the platinum electrode results in 
reduction of tissue oxygen at this cathode. The current resulting from this 
reduction is proportional to the concentration of oxygen in the media in the 
immediate vicinity of the electrode tip. The calomel cell and the silver—silver 
chloride cell have both been used as anodes to complete the circuit, since a non- 
polarizable electrode is necesary to prevent variations in potential difference. 

Polarographie determinations have been earried out in a variety of organs 
and tissues in both experimental animals and in human beings in an effort to 
determine alterations in oxygen availability. In most instanees the anode was 
implanted at a distance from the platinum cathode. Montgomery,’ in the study 
of oxygen potential of the skin, completed the current circuit by immersing the 
finger or toe into saline which was in contact with the calomel cell anode. The 
electrode unit which we have developed has the advantage of combining the 
platinum cathode and the standard calomel anode. The two electrodes may be 
introduced through a single small incision with relative ease and negligible 
tissue damage. These obvious advantages, coupled with the extreme portability 
of the unit, facilitated its adaptation for clinical use, particularly in evaluating 
the patient with peripheral vascular disease. 
APPARATUS 
The electrode we have designed has been manufactured by the Beckman 
Instrument Company, Fullerton, Calif. (Figs. 1 and 2). The eathode consists 
Supported by United States Public Health Service Grant GA 1282. 
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of a No. 28 gauge platinum wire coated with methylmethacrylate, leaving a 2 
mm. bare tip. A small standard calomel half-cell with saturated KC1 serves as 
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Fig. 1.—Construction diagram of platinum cathode-calomel electrode unit. 
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Fig. 2.—Photograph of platinum cathode—calomel electrode unit. 


the reference anode. The actual contact arm of the anode is a hollow bore, No. 
28 stainless steel wire, which has been passed through a No. 22 needle. The latter 
fits snugly around a fine ground glass joint, extending from the arm of the calo- 
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mel electrode so that there is a continuous column of KC1 solution in the hollow 
bore and in contact with the tissue to be measured. The platinum wire and 
calomel cell are encased in a Lucite block and the leads extending from these 
electrodes are plugged into a polarographic unit which permits the application 
of a constant EMF, and the measurement of the current changes resulting from 
the reduction of oxygen at the platinum electrode. Fig. 3 illustrates a typical 
recording from a dog in which the electrodes were implanted in the gastroc- 
nemius muscle. Alterations in muscle tissue oxygen tension were effected by 
occlusion of the blood vessel and by administration of a known vasodilator, 
papaverine. In this preparation, the changes in tissue oxygen tension are 
the direct result of alterations in blood flow to the tissue being measured. The 
electrode has also been applied to the study of oxygen tension changes in brain, 
liver, kidney, and myocardium. 
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Fig. 3.—Polarographie recording of alterations in skeletal muscle oxygen tension. 


DISCUSSION 


Although the expression of tissue oxygen tension as an absolute value is at 
present not practical, the determination of relative changes is of great im- 
portanee. A significant criterion for the efficiency of a cireulatory system is its 
ability to deliver oxygen at the cellular level. The application of stationary 
platinum electrode polarography to various organs demonstrates alteration in 
oxygen availability to the region of the cathode and can be used to assess the 
effects of vascular occlusion, spasm, and the more commonly advocated vaso- 
dilator drugs. The compactness of this portable unit, and the ability to insert 
both electrodes into the skeletal muscle of an extremity through a minute in- 
cision will greatly enhance the study of peripheral vascular disease. Similarly, 
the unit will facilitate measurement of tissue oxygen tension in the kidney, liver, 
brain, and other organs. 
SUMMARY 


A compact unit is deseribed for use in polarography to facilitate measure- 
ment of tissue oxygen tension in skeletal muscle, brain, and visceral organs. 
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COMPLICATIONS ASSOCIATED WITH DIAGNOSTIC 
BARIUM ENEMA 


JOHN DECaR1Lo, JR., M.D., BavtimMore, Mb. 


(From the Departments of Radiology of the Baltimore City Hospitals, University of Maryland 
School of Medicine, and Johns Hopkins University School of Medicine) 


HIS review of the complications and dangers of the diagnostic barium 

enema was prompted by events which occurred in the instance of a 65-day- 
old, premature male child. The child was marantic and, despite severe diarrhea, 
the abdomen was markedly distended. A barium enema was requested. 

Roentgenoscopic examination performed by a radiologic house officer was 
considered to be negative. The enema tube was clamped and films were made. 
When the filming procedure had been completed, the child began to vomit 
barium. The films which had been taken showed barium in the colon, in the 
small bowel, in the stomach, and in the lungs (Fig. 1). 

It was found that the clamp on the enema tubing had become dislodged 
and that barium had been running during the filming procedure, obviously with- 
out the knowledge of the technician or the physician. The patient died 3 days 
later. 

Autopsy showed a most severe form of purulent bronchitis and _peri- 
bronchial pneumonia. Amorphous erystals of barium sulfate, both free and in 
macrophages, were to be seen in the small bronchi and in the alveoli. The un- 
involved alveoli showed a compensatory emphysema. 

There were no anomalies of the gastrointestinal tract to suggest that an 
unusually rapid reverse transit of the barium should have oceurred. The liver 
showed the usual fatty changes of the marantic infant. 

This catastrophic consequence of a relatively trifling mishap, the dislodg- 
ment of the tubing clamp, was discussed with radiologists from a number of 
elinies in various parts of the country. It would appear that this experience 
is not unique and that an easily understood reticence has prevented previous 
discussion of misfortunes of this type. In 1 instance the sequence of events 
as deseribed above was said to have been precisely duplicated in another institu- 
tion. Another instance also concerned a moribund infant, premature in this 
ease, with what was believed to be a lower bowel obstruction. An emergeney 
enema was performed. While radiologist, surgeon, and x-ray technician were 
in the dark room viewing “wet” films, the clamp on the enema tubing broke. 
The cecum ruptured with a fatal outcome. A third instance involved a 214- 
year-old child who was suspected of having an intussusception. The colon was 
visualized by barium enema and no intussusception was found. It was decided 
(an indefensible decision) to attempt to visualize as much of the small bowel 
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as possible to eliminate the possibility of a small bowel intussusception. During 
the examination the patient began to vomit barium and was seen to aspirate 
some. Barium was found in the entire small bowel, stomach, and esophagus. 
This patient was fortunate and made an uneventful recovery. 

In these eases, all involving children, the complications resulted from the 
use of faulty technique. In 3 instances the difficulty was with the clamp on the 
enema tubing, and in the fourth it was the result of an ill-advised attempt to 
pursue a putative intussusception of the small bowel. Risks from tubing-clamp 
difficulties can be eliminated by the routine lowering of the enema ean to table 
top level during the filming procedure or when the barium is no longer being 
administered. With respect to the intussusception, of course, barium enema is 
not to be relied upon for diagnosis of intussusceptions proximal to the ileoceeal 


valve. 


Fig. 1.—Anteroposterior films of the abdomen and chest showing barium in the entire 
intestinal tract. Photographic reproduction makes it difficult to see the barium in the lungs 
but this was clearly evident on the original film. 


PERFORATION OF THE COLON 


The possibility of a rupture of a diseased colon is well recognized. Burt” 
reported the results of an intensive study in which he determined the amount 
of pneumatie pressure that the normal bowel could withstand. He studied 
autopsy specimens of apparently normal bowel and demonstrated that the effect 
of pressure was first the rupture of the outer muscular coats of the bowel wall. 
The rent was longitudinal and caused a hernia in effeet, which in turn ruptured 
as pressure was increased. Burt found that on the average it required 3.49 lb. 


of pressure per square inch to rupture the outer coats of the bowel, and a total 
of 4.07 lb. per square inch to rupture the mucosa. He found that the rectum 
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supported the greatest intraluminal pressure followed in order of decreasing 
resistance to pressure by the sigmoid, ileum, esophagus, jejunum, transverse 
colon, cecum, and stomach. 

Calculation shows that under the circumstance of a 3 ft. elevation of the 
enema can above the table top, and with 300 Gm. of barium per liter of 
solution, the pressure at the enema tube tip is approximately 1.49 Ib. per square 
inch. This was well under half the average pressure required to initiate 
rupture of the outer coats of the bowel and well under half of that required to 
rupture the full thickness of the bowel wall. In clinical practice, elevating an 
enema can or increasing the specific gravity of the enema mixture will increase 
the pressure of a fluid administered to the bowel. 

Any organic lesion which weakens the bowel wall may be disposed to 
perforation. Diverticulitis, carcinoma, ulcerative colitis, appendicitis, and 
amebie abscess may all act in this way. A relatively high incidence of perfora- 
tion appears to have been observed in barium enemas performed upon patients 
with pre-existing colostomies. Since the diagnostic barium enema is frequently 
performed with scant knowledge of the probable nature of the existing patho- 
logie process, one cannot very well anticipate the instances in which a ruptured 
colon is most likely to occur. This, therefore, indicates the necessity for extreme 
care in all examinations. Excessive hydrostatic pressure is to be avoided. 
Palpation should be gentle. The radiologist should consciously recollect. that 
the lead-gloved hand is a heavy one and, particularly in the aged and debilitated 
with weak abdominal walls, may readily transmit a very sharp increase of 
pressure to the fluid trapped in a loop. 

In addition to the numerous diagnostic studies during which perforation 
of the bowel occurred, other diagnostic studies have been performed on patients 
with colons perforated prior to the radiologic diagnostic investigation. Isaacs® 
describes massive peritoneal extravasation of barium in 2 such instances. In 
neither did plain films show free air within the abdomen. One was an instru- 
mental perforation. 

If there is a likelihood that the colon is ruptured, a barium enema study is 
obviously contraindicated. Zheutlin, Lasser, and Rigler’® reported 51 per cent 
mortality in their series of ruptures of the colon in association with barium 
enema. They point out that results were best when operation was carried out 
within 3 hours of the rupture and that the mortality rate rose sharply during 
the next 9 hours. 

Diagnosis should usually be quite apparent clinically to the radiologist, 
although it may be obscured in patients with a markedly obtunded sensorium 
or in the mentally deranged. Regardless of the clinical condition, the existence 
of a perforation should be discovered by the radiologist in every case, either 
during roentgenoscopy or on the postevacuation film. Any barium enema 
patient complaining of abdominal pain should be retained in the radiology suite 
until the postevacuation film has been seen. 

In some instances there apparently has been an escape of large amounts 
of barium into the free peritoneal cavity without symptoms.®?° Zheutlin, 
Lasser, and Rigler’® reviewed 23 patients who had recovered from a ruptured 
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colon in association with a barium enema and had been followed for 2 months 
to 5 years. While many of these patients remained asymptomatic despite a 
permanent retention of a considerable mass of barium in the peritoneal cavity, 
about 30 per cent of them developed adhesions which caused sufficient trouble 
to require operation at some later date. The barium tends to become walled 
off by fibrous tissue in small eysts. At times granulomatous masses develop. 












MISCELLANEOUS 






For the sake of completeness, some unusual complications of barium 
enemas are briefly mentioned. Monnet and Sabon’ described accidental intoxica- 
tion with dark room chemicals introduced into the enema solution. Perry and 
Haden* reported the retrograde filling of the right side of the urinary tract 
with barium during an enema study. This patient had diverticulitis of the 
sigmoid with perforation of the diverticulum into the right ureter and the 
establishment of a ureterosigmoid fistula. 

A ease of ureteral occlusion secondary to a barium granuloma was pre- 
sented by Elliot and Rosenberg.’ This occurred in a 68-year-old female who was 
given a barium enema for investigation of a rectal polyp. The barium ruptured 
into the retroperitoneal area of the rectosigmoid. The patient seemed to recover 
promptly following a sigmoid colostomy, and drainage of the perirectal tissues. 
After 6 weeks she developed oliguria and became comatose. At operation there 
was found a dense, inflammatory mass in the retroperitoneal tissues and behind 
the bladder encasing the ureters. The problem was solved by the insertion of 
indwelling ureteral catheters and subsequent ureteral dilatation. 

Beddoe, Kay, and Kaye’ studied a patient with a barium granuloma of the 
rectal wall, thought to have been caused by trauma during a barium enema 
with an extravasation of barium into the tissues of the rectum. 

Barium passed into the systemic venous drainage of the rectum with fatal 
outcome in a patient reported upon by Roman, Wagner, and Steinback.® At 
autopsy there was no gross abnormality to be found in the colon, but barium 
was found in the hemorrhoidal and hypogastric veins, as well as in the inferior 
vena cava. It is presumed that the inflation of the Bardex balloon used in 
association with the enema may have caused a hemorrhoidal varix or a vessel 
in a fissure to have been held open. 

Goldberg* described retroperitoneal emphysema, secondary to a double- 
contrast enema. 


























SUMMARY 









Attention is directed to the danger, particularly to infants, during barium 
enema. Leaving the enema can elevated and connected to the rectum when 
the patient is not being watched or while he is being fluoroscoped may result in 
overfilling of the entire gastrointestinal tract, aspiration, and death. 

Other hazards of the barium enema are perforation of the colon into the 
free peritoneal cavity, perforation of the colon into the retroperitoneal tissues 
with granuloma formation, barium extravasation into the systemic venous sys- 
tem, and poisoning with dark room chemicals introduced in the barium solution. 











Younes -4 COMPLICATIONS WITH DIAGNOSTIC BARIUM ENEMA 
umber 


1. 
2. 


REFERENCES 


Beddoe, H. L., Kay 8., and Kaye, 8.: Barium Granuloma of the Rectum, J. A. M. A. 
154: 747-749, 1954. 

Burt, C. V. A.: Pneumatic Rupture of the Intestinal Canal With Experimental Data 
Showing the Mechanism of Perforation and the Pressure Required, Arch. Surg. 22: 
875-902, 1931. 


. Elliot, J. 8., and Rosenberg, M. T.: Ureteral Occlusion by Barium Granuloma, J. Urol. 


71: 692-694, 1954. 


. Goldberg, L.: Surgical Emphysema Following Double Contrast Enema, Treat. Serv. Bull. 


6: 25-28, 1951. 


. Hayden, R. 8.: Perforation of Duodenal Uleer During Fluoroscopy, Radiology 57: 214- 


216, 1951. 


. Isaacs, I.: Intraperitoneal Escape of Barium Enema Fluid Perforation of Sigmoid 


Colon, J. A. M. A. 150: 645-646, 1952. 


- Monnet, E., and Sabon, F.: Accidental Intoxication by Barium Enema Containing 


Photographic Developer With Hydroquinone and Metol Base, Ann. méd. lég. 
35: 228-232, 1955. 


. Perry, S. P., and Haden, W. D.: Accidental Filling of the Urinary Tract During 


Barium Enema, Radiology 50: 539-540, 1948. 


. Roman, P. W., Wagner, J. H., and Steinback, 8. H.: Massive Fatal Embolism During 


Barium Enema Study, Radiology 59: 190-192, 1952. 


. Zheutlin, N., Lasser, E. C., and Rigler, L. G.: Clinical Studies on Effect of Barium in 


the Peritoneal Cavity Following Rupture of the Colon, SuRGERY 32: 967-979, 1952. 





REGIONAL ILEITIS COMPLICATED BY ADENOCARCINOMA 
OF THE ILEUM: A REPORT OF TWO CASES 


JorL Zisk, M.D., J. MANNy SHore, M.D., LeEonarp Rosorr, M.D., AND 
NATHAN B. FRIEDMAN, M.D., Los ANGELES, CALIF. 


Lebanon 


(From the Department of Surgery and the Division of Laboratories, Cedars of 
Hospital) 


N 1955 Hughes‘ reported a case of reticulum cell sarcoma, possibly originating 
in regional enteritis. This was the first report to appear in the literature 
indicating the possible coexistence of intestinal malignancy with this inflamma- 
tory disease. Shortly thereafter, Ginzburg and associates* published a case 
of adenocarcinoma of the jejunum occurring in regional enteritis. Since that 
time, 6 additional cases of this type have been reported in fairly rapid sue- 
cession. 2+ 5 7% 8 10 
At the Cedars of Lebanon Hospital, 2 cases of adenocarcinoma of the ileum 
associated with regional ileitis have been encountered during the past 12 months. 


CASE REPORTS 


CasE 1.—E. W., a 61-year-old white female, was admitted to the Cedars of Lebanon 
Hospital on Dec. 30, 1958, with nausea, vomiting, fever, abdominal pain, and distention, all 
of 1 week’s duration. She complained of recurring bouts of cramplike pain in the left upper 
quadrant, associated with continuous low grade fever. 

Physical examination: The patient was a well-developed, well-nourished female with 
moderate abdominal pain. 

Blood pressure was 128 mm. Hg systolic and §2 mm. Hg diastolic. 
37.0° C. and pulse rate was 80. The head, neck, chest, and extremities were normal. 
Abdominal examination revealed marked generalized distention, hypoactive bowel sounds 
and minimal tenderness throughout the upper quadrants. The rectal examination was 


Temperature was 


unremarkable. 

A roentgen survey of the abdomen revealed multiple distended loops of small in- 
testine with very little air in the colon, indicating the presence of a mechanical obstruc- 
tion of the small intestine and laparotomy was advised. 

Operation: There were 200-300 c.c. of serosanguineous fluid in the peritoneal cavity. 
Most of the small intestine was markedly distended. There were many fluid-filled loops. 
The serosa was hemorrhagic and dusky and the mesentery contained many large, soft 
lymph nodes. There was 1 thick, fibrous band completely obstructing the ileum 23 em. 
proximal to the ileocecal valve. Beginning 3 cm. distal to this band, the remaining 20 em. 
of the terminal ileum was thickened and the serosa was encroached upon by mesenteric 
fat. In addition, at a point approximately 5 cm. distal to the obstructing band, a discrete 
mass 2 ecm. in diameter which appeared neoplastic was palpated within the thickened 
ileum. The diseased segment of terminal ileum was resected and a temporary ileostomy 
was created, 

The postoperative course was smooth and uneventful until the fourteenth day when 
the patient suddenly became dyspneic and died. Autopsy showed massive pulmonary 


embolism to be the cause of death. 
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Pathology: The specimen (Fig. 1) consisted of a 38 em. length of terminal ileum. 
The proximal 20 em. was dilated, thin walled, and filled with fluid. The distal portion 
was narrowed and its wall somewhat thickened. An abnormal amount of fat encircled 
the intestine. Near the distal portion of the specimen there was a puckered, firm area 
where there was a plaquelike thickening on the mucosal surface and an indurated wall. 
Also included was a 6 cm. indurated mesentery, containing many firm nodes. 

Microscopically the involved ileum showed marked ulceration and inflammation with 
replacement of mucosa by inflamed granulation tissue. Glandular metaplasia of the 
pyloric type was seen in several foci. The wall was infiltrated massively with lymphoid 
collections and eosinophils. The plaque showed a diffuse infiltration by neoplastic epi- 
thelial cords (Fig. 2) in places with slight glandular differentiation. Transformation 
from hyperplastic mucosal glands at 1 point was evident. The tumor extended well into 
the muscular coat. One lymph node showed metastatic carcinoma growing diffusely as 


mucous ¢ells. 








Fig. 1—Case 1. Gross specimen showing inflamed ileal mucosa and carcinomatous segment. 


Case 2.—K. R., a 62-year-old white female, presented herself at the emergency 
room of the Cedars of Lebanon Hospital on March 17, 1958, because of a rectal proci- 
dentia. Physical examination at this time revealed a firm, smooth, movable, slightly 
tender, 4 by 4 em. mass in the right lower quadrant of the abdomen. The patient was 
admitted to the surgical service for further study. 

Past history: The patient had been admitted to the Cedars of Lebanon Hospital in 
November, 1935, with a history of severe diarrhea, weight loss, and extreme nervousness, 
all of 17 months’ duration. A small intestinal series showed narrowing of the distal 
10 cm. of ileum. The patient was operated upon and the involved ileum and cecum 
were resected with end-to-end anastomosis of healthy ileum to ascending colon. Micro- 
scopic examination of the diseased ileum showed changes characteristic of subacute 
regional ileitis. By July, 1936, the diarrhea resumed, resulting in almost continuous 
watery stools and a 30 pound weight loss. At this time, barium enema showed a “pipe 
stem narrowing and spasticity of the terminal ileum.” The patient was again operated 
upon and the involved terminal ileum, ascending colon, and proximal transverse colon 
were resected. A _ side-to-side ileotransverse colostomy was performed to restore con- 
tinuity. Microscopic examination of the specimen showed active regional ileitis. 

In early 1948, the patient developed tetany secondary to increasing diarrhea. 
Despite further supportive therapy over a 2 month period, her condition continued to 
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deteriorate gradually. A small intestinal series again showed stricture of the terminal 
ileum proximal to the ileotransverse colostomy and marked distention of proximal loops. 
Accordingly, the abdomen was re-explored in February, 1949, at which time a trans- 
abdominal vagotomy was performed. In addition, the obstructed anastomosis was by- 
passed with an adjacent side-to-side ileotransverse colostomy in continuity. Examination 
of the small strips of intestine, which had been excised for anastomosis, showed active 
ileitis. 

Between 1949 and 1958, the patient was seen periodically in the outpatient depart- 
ment complaining of diarrhea, weight loss, ravenous appetite, and a frequently prolapsing 
rectum, all of which persisted until the present admission. 

Physical examination: The patient was an elderly woman who showed evidence of 
marked weight loss and chronic illness. 

Blood pressure was 140 mm. Hg systolic and 80 mm. Hg diastolic. Temperature 

yas 37.4° C. and pulse rate was 88. The head, neck, chest, and extremities were normal. 
The abdominal examination revealed the previously described mass. Pelvic and rectal 


examinations were unremarkable. 


2.—Case 1. Shows ileal carcinoma with normal mucosal glands at edge. (X50; reduced 


%), 


Barium enema examination showed a filling defect produced by the abdominal mass. 
The area of involvement appeared to be the proximal portion of the transverse colon, 
the portion of the intestine distal to this being displaced medially and ending in a blind 
loop. 

Operation: An intraluminal mass at the site of the old anastomosis was found and 


the distended blind loop of transverse colon was identified just distal to this. Only the 


terminal 5 cm. of small intestine and proximal 5 em. of transverse colon showed gross 
inflammatory changes. The blind loop, terminal 10 em. of small intestine, old anasto- 
moses, and proximal 8 em. of transverse colon were resected en bloc, An end-to-end 
anastomosis was performed to restore continuity. 

Pathology: The specimen consisted of a 12 cm. segment of ileum anastomosed to a 
10 em. segment of colon. The anastomosis was open but compressed by a 3 ecm. mass 
which lay between the 2 intestinal segments. Curling around the mass was a 6 em. 
blind segment of ileum continuous with a tract lined by friable gray-pink tissue which 
extended into the central mass. The colonic mucosa was not involved but the ileal 
mucosa was ulcerated and the wall thickened, 
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Microscopically, the ileum showed ulceration with a plasmacytie and lymphoid in- 
filtrate. A few foci of acute leukocytic erosion were noted. The wall was fibrotic and 
studded with lymphoid nodules. The muscle fibers were hypertrophic and the myenteric 
plexus was so prominent that it suggested neural hyperplasia. The colon showed only 


Fig. 3. 


Fig. 3.—Case 2. High power view of carcinoma. (X130; reduced %.) 
Fig. 4.—Case 2. Shows inflamed ileal mucosa and atypical hyperplastic glands. (X50; 
reduced 4.) 


minor changes. The central mass showed both undifferentiated carcinoma and differ- 
entiated adenocarcinoma (Fig. 3) infiltrating the surrounding intestinal walls and fibro- 
fatty tissue. Many small abscesses were present. Foci of atypical metaplasia (Fig. 4) 
were found in the ileal mucosa near the tumor. The main mass of tumor appeared to 
be growing from a blind pouch of ileal mucosa, into the lumen of which it had fungated. 


The nodes were hyperplastic. 
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DISCUSSION 


The first case is a rather self-evident example of the coexistence of adeno- 
carcinoma and terminal ileitis. The knowledge that these 2 entities may appear 
together in the same segment of intestine was of considerable assistance in re- 
solving the surgical problem which was encountered, extirpation of the diseased 
segment rather than simple ileostomy. 

The second ease illustrated long-standing regional ileitis with multiple re- 
currences over a 25 year period. At the time of the latest hospital admission 
in 1958, the abdominal mass presented a most interesting diagnostic problem. 
Since there was no pronounced evidence of an exacerbation of regional ileitis 
either clinically or radiologically, the possibility of intestinal malignancy was 
seriously entertained. This fortunately led to exploratory laparotomy. 

Prior to 1955, no ease of carcinoma occurring in regional ileitis had been re- 
ported. Following the publication of cases by Hughes* and Ginzburg*® some 
attention was given to this rare possibility. Before long, one author stated that 
the occurrence of malignant change is variously quoted as from 1 to 5 per cent.°® 
It was implied that these figures might favor resection as opposed to exclusion 
in the surgical treatment of regional ileitis. At this time there is insufficient 
evidence to substantiate these figures and conclusion. However, as previously 
noted, new cases are appearing rapidly and possibly, in the future, many other 
eases will be reported so that medical management, surgical indications, and 
definitive surgical procedures might be altered. 


SUMMARY 


Two eases of regional ileitis and adenocarcinoma of the ileum occurring to- 
gether are reported. No case is reported prior to late 1955, and since then 6 
other cases were extracted from the English literature. Although it is rare, 
it is important that clinicians should be aware of this possibility. 
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EXPERIMENTAL EVALUATION OF METHODS FOR THE EARLY 
TREATMENT OF SNAKE BITE 


Po M. Ya, M.D., AND JoHN F. Perry, Jr., M.D., Pu.D., MINNEAPOLIS, MINN. 
(From the Department of Surgery, University of Minnesota Medical School) 


LTHOUGH an estimated 2,000 to 3,000 snake bite accidents oceur yearly in 

the United States,® the mortality from this source is not great, for only 
10 to 20 deaths occur as a result.’* It is important, however, that bites of 
poisonous snakes be managed correctly since, in many instances, the possibility 
of a lethal outcome must be considered and because the venom may damage 
tissues at the site of injection. Treatment should be chosen which is most 
effective and which is least likely to lead to deleterious effects itself. In an 
individual human ease, it may prove extremely difficult to determine what part 
of the local tissue damage has resulted solely from the necrotizing properties of 
the venom and what part has been caused or abetted by the treatment. 

The purpose of this report is to examine 2 techniques currently advocated 
for management of bites of pit vipers in North America and to compare the 
efficacy of these measures to that of specific antiserum. The first of the tech- 
niques, incision and suction, recommended in both the popular and medical 
literature, is supported largely by the experiments of Jackson,” * made 30 years 
ago. Evidence from more recent experiments has cast considerable doubt on 
its value.*\**® The obvious disadvantages of this method inelude possible 
damage to important structures such as tendons and nerves, hemorrhage, and 
infection when the incisions are carried out by an inexperienced person. When 
earried out under ideal conditions, the multiple incisions produced must still 
heal with some degree of scarring. These are considerations to be weighed 
against the effectiveness of the method in removing venom. The second tech- 
nique, initial tourniquet application followed by local cooling of the bitten ex- 
tremity, has been offered both for first aid and definitive therapy'' and it has 
been suggested that tissue necrosis at the site of the bite can be reduced con- 
siderably if this technique is employed. This method has been condemned how- 
ever, on the basis that local necrosis may be greater with the application of cold." 


METHODS 


The effect of treatment has been determined following the injection of 
venom of the eastern diamondback rattlesnake, Crotalus adamanteus. Dried 
venom obtained from a commercial source (Ross Allen’s Reptile Institute) was 
reconstituted with normal saline to a concentration of 50 mg. per milliliter. Mon- 
erel dogs weighing from 4.5 to 18.2 kilograms were utilized. Injection of venom 
was made with syringe and No. 23 gauge needle into the subeutaneous tissue 


Received for publication Dec. 8, 1959. 
975 











. Sur, 
976 YA AND PERRY Dulin 1960 


of the lateral aspect of 1 thigh of the dog. All animals were anesthetized with 
pentobarbital sodium administered intravenously in dosage of 26 mg. per kilo- 


gram prior to the experiment. 
The following experimental treatments have been carried out for Crotalus 


adamanteus envenomation: 


1. No Treatment.—Survival time has been determined for control animals after venom 
injection in dosage ranging from 5 mg. per kilogram to 8 mg. per kilogram of body weight. 

2. Incision and Suction.—Cruciate incisions with suction of the incised wounds have 
been utilized either immediately or after a delay of 30 minutes following venom injection. 
A tourniquet to impede lymph flow was applied around the limb as close to the trunk as 
possible immediately following venom injection. Cruciate incisions were made over the site 
of venom injection and in the area of swelling as it developed and suction was applied. An 
average of 15 incisions was made in the envenomed limb. Suction was utilized for 15 minutes 
of each half hour period and was continued for 6 hours in most experiments and for 3 hours in 
a few animals. Twenty milliliter glass syringes with the ends of the barrels cut off smoothly 
were utilized to provide suction of the incised wounds. 

8. Incision and Suction at Site of Injection Only.—Following venom injection 2 
cruciate incisions were made 14 inch apart at the site of injection and suction was carried out 
for a half hour period. A lymphatic tourniquet was applied as in the first experiment. 

4. Tourniquet and Local Hypothermia.—Immediately following venom injection, a tourni- 
quet was applied tightly around the extremity as close to the body as possible. The limb 
was then placed in a plastic bag and packed in crushed ice. After a period of 1 hour, the 
tourniquet was removed. The limb was allowed to remain packed in ice for a period of 24 
hours, or until death of the animal, if this occurred earlier. Rewarming of the limb was 
achieved slowly at the end of this period by allowing the ice to melt without being replaced. 

5. Tourniquet and Local Hypothermia for 8 Hours, Followed by Specific Antiserwm.— 
Following venom injection, local cooling was carried out as in the third experiment. At the 
end of 8 hours, specific antiserum was given intravenously in dosage calculated to neutralize 
4 mg. of venom per kilogram of body weight and cooling was slowly discontinued. 

6. Tourniquet and Local Hypothermia for 4 Hours, Followed by Specific Antiserum.— 
This experiment was identical with No. 5, except local cooling was continued for only 4 hours 
before antiserum was administered intravenously in dosage calculated to neutralize 4 mg. of 
venom per kilogram of body weight. 

7. Specific Antiserum After Delay of 8 Howrs.—Following venom injection, no local 
treatment was utilized except a tourniquet to impede lymph flow. At the end of 8 hours, specific 
antiserum was given intravenously in dosage calculated to neutralize 4 mg. of venom per 
kilogram of body weight. 

8. Specific Antiserum After Delay of 4 Howrs.—Following venom injection, no local 
treatment was utilized except a tourniquet to impede lymph flow. At the end of 4 hours, 
specific antiserum was given intravenously in dosage calculated to neutralize 4 mg. of venom 
per kilogram body weight. 

9. Early Treatment With Specific Antiserwm.—Following injection of venom in lethal 
dosage, antivenin calculated to neutralize 4 mg. of venom per kilogram was given after a 
30 minute delay. 

In each experiment survival time has been determined to the nearest pos- 
sible hour if death occurred in the first 48 hours following venom injection. 
Animals were considered survivors if they lived for 4 days or more. Many 
animals died of infection or had to be sacrificed after this period because of the 
widespread gangrene which occurred at the site of venom injection. 

Necrosis at the site of injection of venom has been graded as slight, moderate, 
or severe in degree. If the area of tissue damage was less than 5 em. in diameter, 
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it has been considered slight. If it is from 5 to 8 em. in greatest diameter, in- 
volving predominantly superficial tissues, necrosis was of moderate degree. 
Severe necrosis included all sloughs greater than those described above. Body 
temperature of the animals utilized in local hypothermia experiments was main- 
tained at normal levels by use of a heating pad but no other supportive therapy, 
such as the administration of blood or antibiotics, was given in any experiment. 
Following experimental therapy, animals were returned to their cages and ob- 
served until death, recovery, or eventual sacrifice. In all experiments with anti- 
serum, Antivenin (Crotalidae) Polyvalent was utilized and was prepared in 
accordance with the instructions supplied by the manufacturer. 


RESULTS 


Studies of control animals injected with Crotalus adamanteus venom in 
dosage ranging from 5 to 8 mg. per kilogram of body weight are shown in 
Table I and duration of survival is given. In some of the earlier experiments 


TABLE I, EXPERIMENTAL CROTALUS ADAMANTEUS ENVENOMATION; No TREATMENT: 











NO. OF WEIGHT VENOM INJECTED DURATION OF SURVIVAL OF EACH 
ANIMALS (KG. ) (MG./KG. BODY WT.) ANIMAL (HR.) 
6 8.6-17.7 5 6, 12, 13, 16, 2 survived 
2 10.0-10.9 6 36, 1 survived 
2 11.4-16.8 7 8, 8 
9 4.5-14.1 8 6, 9, << 16, < 16, < 16, < 16, < 16 
< 16, < 36 





utilizing hypothermia, 5 mg. of venom per kilogram of body weight was given 
as the test dose of venom. That a uniform lethal effect is not produced is 
evident since 2 of the 6 dogs survived this dose of venom without treatment. 
In order to insure a fairly uniform lethal effect, a larger dose (8 mg. per kilo- 
gram) appears to be necessary and any conclusions concerning effectiveness of 
therapy in preventing deaths following C. adamanteus poisoning must be de- 
rived from those experiments where at least 8 mg. of venom per kilogram was 
given as the test dose. In each control experiment terminating in survival, 
local necrosis has been severe. Minton’ has shown the local necrotizing proper- 
ties of venom of this particular species to be greater than that of any other 
rattlesnake which he studied. 

The results obtained with experimental treatment are summarized in Table 
II. There appears to be some evidence that incision and suction may increase 
survival if carried out immediately following Crotalus venom injection. Six of 
11 animals treated intensively by this technique survived. In each instance, 
local necrosis was of severe degree. Two of these dogs received treatment for 
only 3 hours, the remainder for 6 hours. However, if a delay of 30 minutes 
occurred before incision and suction was earried out, there were no survivors 
among 6 animals treated. Five of the total number of animals treated by in- 
cision and suction for 3 to 6 hours which died survived for less than 6 hours. 
Coneeivably, the manipulation incident to incision and suction may have in- 
creased the rate of venom absorption and hastened the death of these animals. 
Two of 8 animals survived when treated only by incision and suction at the site 


of venom injection, 











978 YA AND PERRY Mag! 

Immediate application of a tight tourniquet to the envenomed extremity 
followed by local cooling with removal of the tourniquet 1 hour later was ear- 
ried out in 10 animals. C. adamanteus venom was given in dosage ranging from 
® mg. to 8 mg. per kilogram body weight. The skin temperature at the site of 
venom injection averaged 10° C. during the cooling period. Earlier experi- 
ments showed considerable promise, for survival was obtained for 4 of the 5 


TABLE IT. TREATMENT FOLLOWING EXPERIMENTAL CROTALUS ADAMANTEUS ENVENOMATION 











VENOM 
| 
NO. OF RANGE INJECTED | DURATION OF SURVIVAL 
ANIMALS | (WT. IN KG.) | (MG./KG.) TREATMENT ADMINISTERED | OF EACH ANIMAL (HR.) 
6 6.4-11.8 8 Incision and suction 6 hr., 14, 36, 11, 16, 5, 6 
% hour delay 
2 12.7-14.5 8 Incision and suction 3 hr., 18, 1 survived 
no delay 
9 11.3-16.3 8 Incision and suction 6 hr., 5, 6, 12, 5, 5 survived 
no delay 
8 4.5-8.6 8 Incision and suction at site 6, 12, 16, 16, 8, 8, 
of venom injection for 2 survived 
% hr., no delay 
5 9.5-15.9 5 Local hypothermia 16, 4 survived 
1 11.3 6 Local hypothermia 45 
2 8.6-11.8 7 Local hypothermia 4, 20 
2 13.2-18.2 8 Local hypothermia 11, 22 
8 6.8-12.7 8 Local hypothermia, 8 hr., 16, 3 days, 6 survived 
then specific antivenin to 
neutralize 4 mg. venom/kg. 
body wt. 
7 5.5-14.1 8 Specific antivenin to 18; 33. 24. 36. IG. S., 
neutralize 4 mg. venom/ lL survived 
kg. body wt., 8 hr. delay 
8 5.9-12.2 8 Local hypothermia 4 hr., 48, 36, 6 survived 
then specific antivenin to 
neutralize 4 mg. venom/ 
kg. body wt. 
8 5.4-12.8 8 Specific antivenin to neutral- 2, 48, 24, 5 survived 
ize 4 mg. venom/kg. body 
wt., 4 hr. delay 
8 6.8-10.0 8 Specific antivenin to neutral- 8 survived 


ize 4 mg. venom/kg. body 
wt., % hr. delay 








animals receiving 5 mg. of venom per kilogram. There were no survivors, 
however, among the remaining 5 animals treated in an identical fashion but 
injected with larger doses of venom. 

The most severe tissue damage of the injected area seen in any experiment 
occurred in animals treated by this technique. In animals surviving the smaller 
doses of venom (5 mg. per kilogram) necrosis uniformly involved the entire 
lateral aspect of the limb, extending into muscle and often exposing the under- 
lying bone. In 2 animals, circumferential slough of the muscles of the leg 
occurred resulting in gangrene of the entire extremity. It appears, therefore, 
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that no protection is offered by local cooling against certain, lethal dosage of 
venom, and extensive necrosis occasioned by localization of venom in the in- 
jected area outweighs any advantage which might be obtained with this treat- 
ment after venom is injected in lesser amounts. 

Local hypothermia, however, appears to be of some benefit as a temporary 
measure prior to injection of specific antiserum. The extremities of 8 animals 
which had been injected with 8 mg. of venom per kilogram of body weight were 
cooled for a period of 8 hours as in the above experiments. At the end of this 
time specific antiserum was injected intravenously in dosage calculated to 
neutralize 4 mg. of venom per kilogram of body weight. Six of the 8 animals 
survived and 1 lived 3 days before death. All 6 survivors showed severe local 
necrosis at the site of venom injection. This is to be compared with the results 
of experiments with animals receiving no specific treatment except a lymphatic 
tourniquet for 8 hours following venom injection in the same dosage. Specific 
antivenin was then given in dosage caleulated to neutralize 4 mg. of venom per 
kilogram of body weight. Only 1 animal of 7 treated in this manner survived. 

There is no evident beneficial effect of cooling, however, if the time period 
between the injection cf venom and subsequent antivenin administration is only 
4 hours. A comparison of the data shows no significant difference in survival 
of animals treated by cooling of the extremity for 4 hours and then given anti- 
serum (calculated to neutralize 4 mg. venom per kilogram of body weight) when 
compared to those treated with antiserum in the same dosage after a delay of 
4 hours with the extremity at room temperature. Five of 8 animals survived 
when treated by antivenin alone. Two of these 5 survivors treated by antiserum 
alone had severe necrosis locally. Two developed moderate damage and the 
other animal showed no gross damage at the site of venom injection. Five of 
the 6 survivors treated by hypothermia and subsequently with antiserum de- 
veloped severe degrees of tissue damage of the envenomed limb. 

Finally, 8 animals were treated by antiserum alone after a half hour delay. 
All survived. Three developed no tissue damage locally and 1 animal developed 
minimal necrosis at the venom injection site. Three animals showed moderate 


tissue damage. 


DISCUSSION 


Whether or not data obtained from envenomation experiments in dogs are 
applicable to the human patient has not been proved. However, autopsy studies 
and clinical observations indicate the lesions produced and the mechanism of 
death in the 2 species are similar and some conclusions concerning treatment of 
patients seem justified. From the foregoing experiments it appears that the 
local measures studied may be of some benefit in therapy but the availability of 
antiserum and the period of delay which will occur prior to its administration 
probably should determine the place of such local measures in treatment of bites 
of pit vipers. 

The local necrosis produced by venom is not decreased by cooling. It ap- 
peared, as observed by Allen,’ that tissue destruction at the site of venom in- 
jection was equal to and, in most instances, actually greater than in untreated 
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animals. Furthermore, no evidence was obtained that local hypothermia is of 
value as definitive therapy since all animals treated by hypothermia alone died 
following injection of venom in lethal dosage. Increase in survival was ob- 
tained by interim cooling of an envenomed extremity if antiserum administra- 
tion was delayed for as long as 8 hours, but no benefit was apparent if anti- 
serum was given within 4 hours of venom injection. Since the local necrotizing 
properties of venom may be increased by cold, and as hypothermia appears at 
best to serve only as a temporizing measure, considerable caution should be 
exercised in treating pit viper bites in this manner. Only potentially lethal 
bites for which antiserum will be available after a delay of some hours should 
be treated by this method. The increased local tissue damage is the price of 
survival of the bitten individual. Treatment of bites of small snakes by local 
cooling appears more likely to be harmful than beneficial since the degree of 
damage at the site of the bite may be increased. 

Results of our experiments are in agreement with those of Parrish® that 
incision-suction treatment of dogs injected with lethal dosage of Crotalus venom 
is useless if treatment is delayed for a period of 30 minutes after venom injec- 
tion. In order to obtain surviving animals by this technique it was necessary 
to institute the treatment immediately. Experiments roughly comparable to 
recommended first aid treatment (immediate incision and suction at the site 
of venom injection) led to survival of only 2 of 8 animals treated. Results 
were somewhat better if the animals were treated immediately and more ex- 
tensively (average of 15 incisions per limb), but survival rate for this group 
was no different than for animals treated by antiserum alone after a delay of 4 
hours. Since this type of incision-suction treatment is more comparable to that 
which would be earried out by a physician than to that employed by a layman, 
circumstances would not often arise where it could be employed in patients with 
pit viper bites without some delay. The same treatment after a delay of 30 
minutes proved useless in animal experiments. 

Inecision-suction is probably of some benefit in treatment of snake bite. 
However, the spreading of venom incident to manipulation and the possibility 
of damage to important structures probably outweighs the value to be gained 
from first aid measures. Practical considerations make the application of ex- 
tensive incision-suction treatment extremely unlikely in time to be of benefit. 
There is no evidence from present experiments that local necrosis is decreased 
by this measure and if venom is injected intramuscularly instead of subeu- 
taneously by the striking snake, as has been suggested,’* incision-suction treat- 
ment cannot be effective because of the fascial barriers. Main reliance in 
treatment of pit viper bites should be placed on specific antiserum, and incision- 
suction treatment should be utilized only in circumstances when no other 
treatment is available or will be available for many hours. 


SUMMARY 


1. Dogs have been injected with venom of Crotalus adamanteus and ex- 
perimental treatment carried out. Eight milligrams of venom of C. adamanteus 
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per kilogram of body weight was found to be a satisfactory lethal dose for 
evaluation of therapy. 


2. Local hypothermia was of no benefit as definitive therapy after Crotalus 
envenomation. It was of value in cooling an envenomed extremity in the in- 
terim period if specific antivenin administration was delayed for a period of 
as long as 8 hours. Survival was not significantly increased by interim cooling 
if antiserum administration was delayed for 4 hours. Local hypothermia re- 
sulted in greater tissue damage locally than that occurring in untreated animals. 


3. Incision and suction treatment increased survival if carried out im- 
mediately following Crotalus envenomation but results were no better than in 
animals treated with antiserum administered after a delay of 4 hours. If 
delayed for a half hour, incision and suction treatment was useless. 


4. The proper treatment of pit viper bites is administration of antivenin. 
Local hypothermia and incision-suction treatment would appear to be indicated 
rarely and only under special circumstances. 


The authors wish to express their appreciation to Mrs. Eleanor E. Buckley of Wyeth 
Laboratories for many helpful comments and suggestions and for providing the antivenin 
necessary to carry out these investigations. 
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EFFECTS OF CHANGING HEPATIC BLOOD FLOW ON 
17-HYDROXYCORTICOSTEROID METABOLISM IN DOGS 


EDWIN ENGLERT, JR., M.D.,* Russet M. Netson, M.D., Pa.D., Harotp Brown, 
M.D., TALMAGE W. NIELSEN, M.D., AND SHELLEY N. CuHovu, M.D., 
SaLt LAKE City, UTAH 


(From the Departments of Medicine and Surgery, Veterans Administration Hospital, Salt 
Lake City, Utah, and University of Utah College of Medicine) 


Fete intravenous infusion of Cortisol, the removal rate of free 17-hydroxy- 
corticosteroids (17-OHCS) from the plasma and the appearance of con- 
jugated 17-OHCS in the plasma will depend on general body metabolism! and 
on the functional state of the liver.’ In patients with hepatie cirrhosis in 
whom blood flow to the liver is reduced,’ and in patients with myxedema, there 
is a delay in the disappearance of the free 17-OHCS from the plasma and a 
decrease in the formation of the conjugated 17-OHCS.* ? 

In view of the important role played by the liver in the metabolism of 
17-OHCS, it seemed of interest to examine the changes which might be pro- 
duced merely by altering hepatic blood flow. In this study the blood flow to the 
liver was altered by operation. This made possible an assessment of the effects 
of increased and reduced hepatic blood flow on the rate of removal of free 
17-OHCS from the plasma and on the formation of conjugated 17-OHCS. 


MATERIALS AND METHODS 


Twenty-three mongrel dogs, ranging in weight from 11 to 31 kilograms, 
were studied. Over a 17 to 34 minute period, each animal received an intra- 
venous infusion of Cortisolt (1 mg. per kilogram) in 100 to 200 ml. of a 
solution containing 1 per cent to 2 per cent ethyl aleohol and 5 per cent 
dextrose.*»* Blood samples for the determination of free and conjugated 
17-OHCS levels in the plasma were obtained at 0, 0.5, 1, 2, 3, and 4 hours 
after the beginning of the infusion.** On a different day, per cent retention 
of bromsulphalein (BSP) was measured in serial samples of plasma for 45 
minutes after an intravenous injection of 5 mg. per kilogram. Anesthesia 
was not required since the animals were trained for all testing manipulations. 

In 14 of the 23 dogs hepatie devascularization was produced by a modifica- 
tion of the technique of Rappaport,*! which consists of an end-to-side portacaval 
anastomosis through a right thoracoabdominal incision, followed in 2 to 8 days 
by ligation of the hepatie artery through an upper midline incision. Eight 
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to 22 days after the surgical procedure, when the animals appeared to have 
their normal preoperative behavior, the Cortisol infusions and BSP tests were 
repeated. 

In 7 animals, arterialization of the liver® was performed by establishing 
an end-to-side portacaval shunt and inserting an Ivalon vascular prosthesis 
as a shunt between the aorta (below the renal arteries) and the hepatic stump 
of the portal vein. The standard Cortisol infusion and BSP tests were repeated 
after a recovery period of 1 to 4 weeks. 

In one animal, both hepatic arterialization and devascularization were per- 
formed. After the initial arterialization study was completed, the liver was 
devascularized by ligation of the hepatie artery and the Ivalon shunt. 

Nembutal anesthesia was used for all operations. Because of the required 
number of venipunctures, each animal received 0.2 Gm. ferrous sulfate by 
mouth daily from the time of selection for study until the last test procedure 
was finished. Postoperatively, all animals received a daily intramuscular 
injection of 300,000 U. procaine penicillin and 0.25 Gm. dihydrostreptomycin 
for 10 days. The animals with devascularization of the liver received a con- 
tinuous intravenous infusion of B complex vitamins* and 10 per cent dextrose 
in 0.9 per cent saline solution at the rate of 10 to 80 ml. per hour (usually 
30-40 ml.) for 24 to 72 hours following ligation of the hepatic artery. From 
cessation of the constant infusion to the resumption of feeding, dextrose and 
B complex vitaminst were added to the drinking water of this group of 
animals. 

A needle biopsy of the liver was performed after the postoperative infusion 
of Cortisol to detect any histologic evidence of liver damage. 

Postoperative studies were excluded if any of the following complications 
were present: (a) behavior and feeding habits of the animal did not return 
to normal, (b) jaundice developed, (ec) the liver biopsy specimen indicated 
morphologic abnormalities, or (d) the bruit produced by the patent aorta- 
portal vein fistula disappeared. 

Free 17-OHCS in the plasma were measured by the modified method of 
Eik-Nes, Nelson, and Samuels,® and the conjugated 17-OHCS in the plasma 
were determined by a modification? of the method of Bongiovanni.* 


RESULTS 


Four of the animals subjected to devascularization and 3 surviving the 
arterialization operations met the eriteria for restudy. The remaining dogs 
did not survive or were excluded for the reasons listed above (a-d). 

Plasma concentrations of free 17-OHCS following intravenous administra- 
tion of Cortisol are shown in Fig. 1. In the 7 animals which completed the 
entire study successfully and in 4 other normal animals which were not restudied, 
a mean preoperative (normal state) half-life with 1 standard error of the 
mean (S.E.M.) of 61 + 6 minutes was obtained. In the dogs with arterialized 
livers, the mean half-life was 52 + 5 minutes, but in the animals with devas- 
eularized livers, the mean half-life was 84 + 13 minutes. 





*Two milliliters Berocca-C per liter. 
#Two milliliters Berocca-C per drinking bowl. 
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The mean levels of conjugated 17-OHCS in the plasma after Cortisol 
infusion are plotted in Fig. 2. In the normal dogs, the peak occurred 1 hour 
after infusion. Peak concentrations were higher and were observed sooner 
in samples from dogs with arterialized livers than in those from normal dogs. 
In the animals with devascularized livers, however, the levels of the conjugated 
17-OHCS rose more slowly and did not reach values as high as those in the 


normal animals. 


70r- 
60Fr- 


40r- \ < 






30 \ ‘\ DE VASCULARIZATION -(4) 


\x - , 
: ae life =84 min. s0- 
‘\ 


20- ON oar i ae (3) 
, eS 


20r- 


3/100 mi. 
re) 
T 


7 
a 


0 NORMAL - (11) 
NORMAL -(1!) aw 


'’2 life =61 min. 




















‘ rs 2 
5 ¥ s a x 
oe = r 
X ARTERIALIZATION-{3) ™ a 
\ \/o life =52 mia. ,™ DEVASCULARIZATION \ 
(4) \ 
= 1 mg./kg. I.V. Imgskg IV 
" | | | d l | | j 
! 2 3 4 | 2 4 
HOUR HOURS 
Fig. 1. Fig. 2. 


Fig. 1.—Semilogarithmic plot of the mean free 17-OHCS levels in plasma after an intra- 
venous infusion of Cortisol. Numbers in parentheses indicate the number of animals in each 
group. Note the delay in the disappearance of the free 17-OHCS in the dogs with devascu- 
larized livers. 

Fig. 2.—Semilogarithmic plot of the mean conjugated 17-OHCS levels in plasma after the 
infusion of Cortisol. Numbers in parentheses indicate the number of animals in each group. 
Note the high, early peak in the arterialized group, and the low, plateau-like curve for the 
devascularized group. 


The 1 dog which was subjected to both types of anatomic rearrangement 
mirrored the experience of the 2 groups (Fig. 3). The disappearance curve 
of the free 17-OHCS was not significantly different from normal when the liver 
was arterialized, but when the liver was devascularized, the rate of removal 
was delayed. The values for the conjugated 17-OHCS rose earlier and to 
higher levels in the arterialized than in the normal state. After the devascular- 
ization procedure, the levels of conjugated 17-OHCS did not rise to the normal 
level, 
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Mean per cent BSP retention and S.E.M. at 5, 15, 30, and 45 minutes after 
injection in normal animals was 26 + 6, 6 + 3, 3 + 0.5, and 14 + 0.3 (Fig. 4). 
When plotted semilogarithmically, these values assumed a curvilinear relation- 
ship. Simiiar results were found in animals with arterialized livers. BSP 
retention in dogs with devascularized livers was consistently elevated to twice 
the normal level at each time period studied. 


PLASMA FREE I7-OHCS LEVELS AFTER Se CORR OTED ONES CES 
CORTISOL INFUSION IN A SINGLE ANIMAL 


CORTISOL INFUSION IN ASINGLE ANIMAL 

4 mg./kg. LV. 
90 

BO % _ 
70 | \ ARTERIALIZATION 


eT \\wormac g |] 
50 e ie en 


40 / NORMAL 


30 


% 7100 mi. 





ARTERIALIZATION \ 


= 1mg./kg. IV. 








| 
2 





3 
HOURS HOURS 


Fig. 3.—Semilogarithmic plot of the values for free and conjugated 17-OHCS in a single 
animal. Results were obtained in the normal state, after the liver was arterialized, and again 


after the liver was devascularized. 
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Fig. 4.—Effect of alteration of blood supply to the liver on per cent retention of BSP in 
serum. The dotted and solid lines indicate the mean values respectively in 4 animals with 
devascularization and in 3 with arterialization of the liver. The shaded area depicts the mean 
+ 1 standard error of the mean levels observed in 11 normal dogs. 


DISCUSSION 


These preliminary data suggest that surgical alteration of the blood supply 
to the liver of the dog, although insufficient to produce morphologic abnormal- 
ities, may alter the metabolism of Cortisol. Devascularization of the liver is 
associated with delayed removal of administered Cortisol from the plasma, 
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diminished production of conjugated 17-OHCS, and elevated BSP retention 
in serum. Similar observations have been made in human subjects with cirrhosis 
of the liver,’ in whom it has been shown that liver blood flow is decreased.° 
In these individuals, the defect in conjugation of the 17-OHCS results from 
delayed formation of reduced 17-OHCS which are the substrates for glucuronide 
conjugation, since conjugation takes place at a normal rate if the reduced 
substrate is provided.’ 

In the animals with arterialization of the liver, there appears to be in- 
ereased formation of conjugated 17-OHCS. This pattern was observed in 
humans with hyperthyroidism! in whom the hepatie blood flow has been reported 
to be normal.’® Although hepatic blood flow was not measured in the present 
study, the surgical technique of hepatic arterialization is known to cause 
elevated hepatie blood flow.’ Thus, the rate of conjugation for 17-OHCS in 
the liver may be influenced by either enzymatic or circulatory factors. 


SUMMARY 


Arterialization of the canine liver appears to accelerate the conjugation 
of 17-OHCS. In contrast, if the liver is devascularized, the rate of removal of 


Y 


free 17-OHCS from plasma and of conjugation of 17-OHCS are decelerated. 
The technique of surgical alteration of the blood supply to the liver appears 
to be a useful tool for the study of hepatie physiology. 


The authors wish to acknowledge the technical assistance of Mssrs. Paul Sine and 
Enos L. Simons, and the helpful advice of Drs. K. Eik-Nes, L. T. Samuels, and M. M. 
Wintrobe. Merck Sharp & Dohme Division of Merck & Co., Inc., supplied the corticosteroids. 
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FURTHER STUDIES OF SMALL VESSEL ANASTOMOSIS AND 
REPLACEMENT IN THE DOG 


I. PLastic PROSTHESES 
II. AN UNIENTIFIED Host VARIABLE AFFECTING RESULTS 


Rosert B. Brown, Caprain, MC, USN, Douceias R. Korn, LrzutreENANT Com- 
MANDER, MC, USN, Haroup C. Urscuen, Jr., LizeureENANT, MC, USNR, AND 
Earu J. Roru, LieutENANtT, MC, USNR, Beruespa, Mp. 

(From the Naval Medical Research Institute) 


REVIOUSLY we have reported experimental studies of small vessel replace- 

ment using fresh autogenous, freeze-dried autogenous, and freeze-dried 
homogenous arterial grafts in the carotid artery of the dog.? Grafts were 10 
em. or more in length and were followed for a minimum of 1 year unless oc- 
clusion was demonstrated earlier. The following pertinent observations were 
made: (1) by means of end-to-end anastomoses, fresh autogenous grafts were 
implanted in these vessels, 5 mm. or less in outside diameter, with a reasonable 
degree of suecess (82 per cent patency); (2) freeze-dried autografts showed 
a significantly higher incidence of thrombosis than fresh autografts (only 36 
per cent patency); (3) freeze-dried homografts appeared to function as well 
as the preserved autografts and were indistinguishable from them grossly and 
microscopically; (4) in all but 2 of the dogs with a freeze-dried autograft in 
1 carotid and a freeze-dried homograft in the other, the graft successes or 
failures were paired. If the freeze-dried autograft in a given dog remained 
patent, so did the homograft (3 instances). If occlusion occurred on one side, 
it also occurred on the other (6 instances). 

Although others * * ® * 1° have reported very discouraging results with 
the use of plastic replacements in vessels of 5 mm. or less in outside diameter, 
we have continued our own experiments in this field to include a study of one 
of these plastic prostheses. At the same time we have been interested in further 
testing our impression gained from the fourth observation listed above, that 
there is an individual variation in canine host reaction to, or acceptance of, a 
small vessel graft, prosthesis, or anastomosis. If this is so and does contribute 
to end results, it is essential to recognize the fact in planning and evaluating 


studies of such procedures. 
I. PLASTIC PROSTHESES 


Materials and Methods.—Sinee this was an extension of our previous study? 
and the results were to be compared, materials and methods remained unchanged. 
Adult mongrel dogs were used. Prostheses were 10 em. or greater in length and 


The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the naval 


service at large. 
Received for publication Dec. 3, 1959. 
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were followed for a minimum of 1 year unless occlusion was demonstrated at an 
earlier date. Using sodium pentobarbital anesthesia and sterile technique, we 
removed vessel segments and inserted the plastic replacements in end-to-end 
fashion. The distal anastomosis in the earotid artery was just below its thyroid 
branch and the proximal anastomosis was a few centimeters above the brachio- 
cephalic artery ramification. Two continuous everting mattress sutures of No. 
6-0 arterial silk were used for each anastomosis. At the conclusion of the opera- 
tive procedure each dog received 1.5 million U. of penicillin and 1 Gm. of 
streptomycin intramuscularly. 

The Helanea weave, Dacron-Teflon prosthesis (Sidebotham-Szilagyi) was 
selected for this experiment. We were reluctant to use the heavier crimped 
prostheses in these small vessels. The longitudinal stretch of the Helanea weave 


TABLE I. DACRON-TEFLON PLASTIC PROSTHESES 








| OUTSIDE OUTSIDE - | 





PERIOD OF DIAMETER OF DIAMETER OF LENGTH OF i 
DOG FOLLOW-UP GRAFT HOST VESSEL GRAFT | 
NO. (MONTHS) (MM. ) (MM. ) (CM.) | RESULT _ 
4410 5 5+ 4.6 11.0 Patent 
5 5+ 3.5 10.0 Patent 
4485 6 5+ 4.5 11.0 Oecluded 
5 5+ 4.0 11.0 Occluded 
4462 13 5+ 4.0 11.0 Patent 
12 5+ 4.0 12.5 Patent 
4568 7% 5+ 4.0 11.5 Occluded 
6% 5+ 4.0 12.0 Occluded 
4643 12 5+ 4.5 14.0 Patent 
12 5+ 4.5 12.5 Patent 
4585 9 5+ 4.5 12.0 Patent 
8% 5+ 4.5 11.0 Patent 
4650 6 5+ 5.0 11.0 Occluded 
5% 5+ 4.5 11.4 Occluded 





appeared to be of advantage and the Dacron-Teflon combination possessed char- 
acteristics® * * ® which recommend it highly as a vascular replacement. The 
woven tubes measured 8 mm. in half circumference. This size was such that it 
produced a tube slightly greater in diameter than the largest vessel to be 
replaced. 

The ends of this Helanea woven prosthesis may be prepared for suturing 
either by cuffing or fusing with a cautery. Both methods were used in this 
experiment. In each dog the prosthesis inserted in the left carotid was prepared 
by fusing the fibers at the ends, and that on the right was cuffed at the ends. 

Fifteen plastic prostheses were inserted. One of these was lost to the 
experiment because of postoperative hemorrhage with the formation of a 
massive hematoma in the wound. Of the remaining 14, 6 (43 per cent) were 
occluded at the time of sacrifice (Table I). In 2 dogs patent grafts could not 
be followed for the full 12 months because the animals died prematurely. 

The patent prostheses (Figs. 1, 2) were lined with a pseudointima which 
was smooth and glistening but had patchy areas of thickening, particularly at 
the ends. The anastomoses were wide open. In many instances the measured 

















Yetume £7 SMALL VESSEL ANASTOMOSIS AND REPLACEMENT IN DOG 989 
circumference at the suture line was equal to or slightly greater than that of 
the uncontracted host vessel segment remote from the anastomosis. Longitudinal 
folding or pouching of the prostheses at the suture lines, best seen in Fig. 2, 
undoubtedly resulted from the discrepancy in size between the smaller vessel 
and the larger plastic tube. In addition, several patent prostheses showed 
wrinkling away from the suture lines, actually most marked in the central 
portions. This was not present in either of the 2 prostheses examined at 5 
months (Fig. 1). It was observed in only 1 of the 2 prostheses removed at 9 
months (Fig. 3). The central wrinkling was present and most deforming in all 


Fig. 1. 
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Fig. 2. 


Fig. 1.—Patent prosthesis after 5 months of implantation. Note the smooth, glistening 
pseudointima with patchy areas of thickening most marked at the ends. 
; Fig. 2.—Prosthesis patent 8144 months after implantation with smooth, glistening pseudo- 
intima. Slight pouching and longitudinal wrinkling at the suture lines are probably due to 
the size discrepancy between the prosthesis and vessel. 





of the plastic tubes which had been in situ over 1 year (Fig. 4). Mural thrombi 
had developed at the site of wrinkling in some instances but no significant 
degree of obstruction had been produced. 

Grossly, the occluded prostheses presented 2 different and distinct appear- 
ances. Some were collapsed and empty with thrombosis and occlusion maximal 
at the proximal suture lines. These plastic tubes could be opened easily and 
the inner surfaces were practically free of host tissue (Fig. 5). The appearance 
contrasted sharply with that of the intima-lined patent grafts. In 3 instances 
the occluded prostheses presented as thick, completely thrombosed cords which 
were badly cut and torn in the attempt to open them (Fig. 6). 
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On microscopic examination* it could be demonstrated that the fibrils of 
the plastie prostheses were closely incorporated in fibrous tissue with a minimum 
of inflammatory cell reaction. This latter was, for the most part, in the external 
layer of investing host tissue and was focal rather than diffuse. The inflamma- 
tory cells were predominantly mononuclear with only occasional foreign body 
giant cells. The reaction was more intense around the double layer of plastic 
material at the cuffed ends of the prostheses than at the ends which were fused 


Fig. 3. 
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Fig. 4. 

Fig. 3.—Central wrinkling and pouching in patent prosthesis 9 months after implantation. 
Note well- covered suture line. 

Fig. 4.—Prosthesis patent after one year of implantation. Note marked central wrinking 
and mural thrombi. In contrast the neointima at the suture lines is quite clean and smooth. 
by heat and sutured as a single layer. Localized deposits of iron-containing 
pigment (hemosiderin) were present in the adventitial tissues. In areas ad- 
jacent to the wrinkling in the prostheses these deposits were heavily infiltrated 
with phagocytes. The contrast between the minimal inflammatory reaction 
to the plastic material and the more marked reaction to silk was nicely demon- 
strated (Fig. 7). 

The lining of a patent prosthesis was smoothly continuous with, and of 
the same quality as, the intima of the host artery at the suture line. Toward 
the center of the ‘‘graft,’’ the pseudointima became generally thinner (Fig. 8). 
Exceptions were noted in the areas of central wrinkling where the intimal 
lining in the depressions was many times thicker than that over the ridges 


*Formalin fixative and celloidin embedding technique was used. All sections were stained 
with hematoxylin and eosin. The presence of hemosiderin in the tissues was verified by _ dif- 
ferential staining using the Turnbull reaction on tissues pretreated with ammonium sulfide. 
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(Fig. 9), producing a smoothing effect and, presumably, a less turbulent blood 
flow. It was possible to demonstrate penetration of host tissue between plastic 
fibers, which established continuity between the internal and external layers 
of investing host tissue. 

Discussion.—The fact that over 50 per cent of the relatively long plastic 
prostheses remained patent in these small vessels is rather gratifying. Although 
the results are far from ideal, they are better than the reported experience 
of others® + * 1° had led us to expect. Also, they represent an improvement 








Fig. 6. 


Fig. 5.—Prosthesis smoothly collapsed and empty after 6 months of implantation. No 
glistening pseudointima present. Note the thrombus at the proximal suture line extending for 
a short distance into the prosthesis. 

Fig. 6.—Prosthesis thrombosed at examination 6% months after implantation. Because 
of thrombi and longitudinal wrinkling, the prosthesis was shredded and torn in an attempt to 


open it. 

over our own results with preserved autografts and homografts (57 per cent 
as compared to 36 per cent). Admittedly these differences are not of statistical 
significance since they occurred in a small series of animals. 

It is postulated that the use of a prosthesis slightly greater in diameter 
than the host vessel contributed to its maintaining patency. The deposition 
of a pseudointima on the inner surface of the prosthesis produced a channel 
approximating that of the host vessel rather than having a narrowing effect. 
This applies particularly to the replacement side of the anastomosis where the 
wedge thrombus of healing is apt to be thickest. The fact that the oversized, 
slightly rigid prosthesis, particularly when cuffed, tends to prevent contraction 
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at the anastomosis is supported by the observation that the circumference at 
the suture line often equaled or exceeded that of the uncontracted host vessel. 

Since all prostheses were inserted under moderate tension or stretch, it 
is probable that the central wrinkling was due to longitudinal contraction 


Fig. 7.—A, Fused end of prosthesis patent at 9 months. Note the relative absence of 
cellular reaction around the plastic fibrils. (Hematoxylin and eosin. X70; reduced 4%.) B, 
Focal cellular reaction around silk suture material used in the implantation of this same 
prosthesis. (Hematoxylin and eosin. X70; reduced ¥.) 


of investing fibrous tissue rather than redundancy. This wrinkling was most 
marked in the prostheses that were followed the longest. If progressive beyond 
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a year, it could be the ultimate cause of late failure. Perhaps the use of a 
crimped prosthesis would have prevented or minimized this irregular and 
deforming wrinkling. 

Short of living, autogenous vessels, the ideal or even satisfactory replace- 
ment substance for arteries of 5 mm. or less in diameter remains to be found. 


B. 


Fig. 8.—A, Neointima near the junction of the prosthesis with the carotid artery. Con- 
trast this in respect to thickness with B, the intimal layer at the center of the same prosthesis. 


(Hematoxylin and eosin. X70; reduced 4.) 


Contrary to our preconceived ideas on the subject, this study does demonstrate 
that relatively long plastic prostheses can be inserted in such small vessels 
At the least, the results should encourage further 


with some degree of success. 
search in this direction. 
Il. AN UNIDENTIFIED HOST VARIABLE AFFECTING RESULTS IN SMALL VESSEL 
SURGERY IN THE DOG 
Our previous studies? have suggested that there may be an individual 
variation in canine host reaction to, or acceptance of, vascular replacement 
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substances and that this may be a factor influencing end results. The ob- 
servations that led to this impression are summarized in Table II. 

In all but 2 of 11 dogs the graft successes and failures were paired. 
This occurred in spite of the facet that the graft tissues on the 2 sides were 
dissimilar, one autogenous, the other homogenous. The grafts were inserted at 
separate operations. A careful review of the protocols revealed no satisfactory 
explanation for this phenomenon. 

The pairing of similar results in individual dogs is even more impressive 
in the experiment with plastic prostheses (Table I) than in the study of 
autografts and homografts. In every instance, if the replacement in 1 carotid 
remained patent, so did that of the other. If occlusion occurred on 1 side, it 
also occurred on the other. Once again a eareful search of protocols failed 
to provide an answer. Ends of the prosthesis were cuffed on the right and 
not on the left. Replacements on the 2 sides were made at separate operations 
and, in some instances, by different surgeons. Size of vessels, operating times, 
technical difficulties, and varving degrees of satisfaction with the procedure 
as recorded by the operator showed no correlation with the pairing of results. 


ae 


Fig. 9—Low power view of pseudointima filling the furrows, and thinly covering the 
ridges in a wrinkled portion of a prosthesis at the end of a year. (Hematoxylin and eosin. 


X21; reduced ¥.) 

Finally, the data from another of our experiments on small vessel surgery 
were examined for evidence of this same phenomenon (Table III). In this 
experiment the ulnar arteries of dogs were divided and sutured. These vessels 
ranged in outside diameter from 2 to 2.5 mm. Onee again the pairing of 
patencies or occlusions in individual animals was absolute." 

Discussion.—The data submitted would appear to support our original 
impression that there is an individual variation in canine host reaction to a 
vascular graft, prosthesis, or anastomosis, which influences end results in terms 
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of patency or occlusion. No leads to the factors or mechanisms involved have 
been found. The very existence of this unidentified but significant variable 
is most disturbing both in the interpretation of the results of these studies and 
in the planning of further experiments in this field. 

There are indications that the factor or factors which promote vascular occlu- 
sion more strongly in some animals than in others operate within definite but, as 
yet, not clearly defined limits. There is little, if any, evidence of this phenom- 
enon in the almost uniformly good results obtained with a variety of replace- 
ment substances in larger vessels. Also, we failed to observe pairing of the 
infrequent occlusions encountered in our experiments with bilateral suture 
and nonsuture anastomoses or with fresh autogenous grafts in the carotid 
arteries of dogs.” ')12. It was not until we utilized the less aeceptable re- 
placement substances, preserved grafts and plastics, in the carotid vessels or 
until the extremely small (2 to 2.5 mm.) peripheral vessel anastomoses were 
attempted that the individual variation in host reaction became apparent. 



















TABLE III. 





SMALL VESSEL ANASTOMOSES 

































| PERIOD OF OUTSIDE DIAMETER | 
DOG FOLLOW-UP OF VESSEL | RESULT 
NO. | (MONTHS) (MM.) RIGHT LEG LEFT LEG 
1 18 2. Patent Patent 
2 6 2.0 Patent Patent 
3 3 2.5 Oecluded Occluded 
Anastomosis unsuc- 
4 15 2.5 Patent cessful 
5 6 2.5 Patent Patent 
6 9 2.0 No postmortem 
7 15 2.0 Patent Patent 
8 6 2.5 Patent Patent 
9 15 2.5 Occluded Occluded 
10 3 2.5 Patent Patent 
11 3 2.0 Occluded Ocecluded 
12 3 2.0 Anastomosis unsue- Occluded 
eessful 
13 12 2.5 Patent Patent 
14 16 2.5 Patent Patent 
15 16 2.0 Patent Patent 
16 16 2.5 Patent Patent 
17 15 2.0 Anastomosis unsuc- Patent 
cessful 
18 16 2.0 Patent Patent 
19 16 2.5 Patent Patent 
20 16 2.5 Patent Patent 
21 6 2.5 Patent -atent 














It is alarming to contemplate that the results of a given experiment 
involving small vessel anastomoses or replacements may be predetermined 
by the random choice of experimental animals, that is, by the proportion of 
‘foecluders’’ to ‘‘nonoceluders.’’ However, this possibility must be considered 
at least until there is a better understanding of the mechanisms involved. 












SUMMARY 

1. Experimental studies of small vessel replacements have been continued 
to inelude plastic prostheses. Long (10 em.) Dacron-Teflon prostheses were 
inserted in the carotid arteries of dogs and followed for 1 year unless occlusion 
was demonstrated earlier. 
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2. The occlusion rate for the plastic replacements was less (43 per cent) 
than that for similarly placed freeze-dried autogenous or homogenous grafts 
(64 per cent). 

3. It is postulated that the use of a prosthesis slightly greater in diameter 
than that of the host vessel contributed to its maintaining patency. 

4. It was suggested by previous studies that individual variation in host 
reaction to, or acceptance of, a vascular graft may be a factor in determining 
the end result. Data are submitted from more recent experiments on small 
vessel replacements and anastomoses which support our original impression. 

5. Although this variable has not been identified, it is essential to recognize 
the probability of its existence in planning and evaluating studies of small 
vessel anastomosis or replacement. 


The authors wish to extend their appreciation to Mrs. A, B. Snodgress for the histologic 
preparations, and to the Corpsmen attached to the Experimental Surgery Department for 
the preparation and care of the experimental animals and for their assistance with the 


surgical procedures. 
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A NEW RETRACTOR FOR INTRACARDIAC USE 


GEORGE RosBInson, M.D., anp Exuiorr 8. Hurwirt, M.D., New York, N. Y. 
(From the Surgical Division, Montefiore Hospital) 


CONOMY of time and motion is essential for the successful performance of 

intracardiac surgical repair of both congenital and acquired lesions. While 
the use of extracorporeal circulation and elective cardiac arrest permits the 
almost ideal surgical condition of a bloodless field which is motionless, many 
lesions are best repaired under conditions of uninterrupted ventricular con- 
tractions. Under either cireumstance, the continuous observation of the lesion 
by means of reliable and unvaried retraction of the walls of the heart is 
desirable. 


Fig. 1.—Three sizes of the retractor. 


The retractors illustrated in the accompanying photograph have been found 


to be useful in exposing atrial and ventricular lesions under direct vision repair. 
They are constructed of malleable stainless steel, which allows the relationships 
of the various parts to be adjusted. Under some conditions they are self- 
retaining in the heart, and at most require stabilization by only one hand. 
Intracardiae catheters from the venae ecavae ean be retracted by the blades, 
which are deep enough to retain them. The offset handle not only stabilizes 
the depth of the retractor at the heart wall, but also permits the handle to 
remain out of the immediate operative field. Three sizes have been made, 
which vary from 11% to 2 inches in diameter. The open side of the retractor 
permits it to be removed from the heart while sutures into the interior of the 
heart remain in place. 


Received for publication Dec. 7, 1959. 
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VARIOUS INTESTINAL SEGMENTS UTILIZED FOR 
BLADDER ENLARGEMENT IN PEDIATRIC PATIENTS, 
WITH REFERENCE TO THE MANAGEMENT OF EXSTROPHY 
Dante M. Hays, M.D., anp Tracy O. Poweuui, M.D., Los ANGELES, CALIF. 


(From the General Surgical and Urological Division of the Los Angeles Children’s Hospital) 


HIS report describes the use of 3 different intestinal segments in eystoplasty. 

In this instance they were employed to enlarge the flat, rudimentary bladder 
found in exstrophy. Principles regarding ease of approximation to the bladder, 
integrity of anastomosis, distensibility, ete., would apply to the use of intestine 
in any pediatric condition requiring vesical enlargement. 

The use of isolated intestinal segments to form ecnduits or reservoirs in 
the urinary tract has been extensively described. This includes the employment 
of the terminal ileum as a bladder substitute, as a ureteral replacement, and for 
enlargement of bladder capacity. The colon also has been used but less ex- 
tensively.° 

In the present discussion no attempt will be made to review the history of 
the operative repair of exstrophy. For 2 decades bilateral ureterosigmoidostomy 
with cystectomy has been widely accepted as the indicated surgical manage- 
ment in this condition. Only recently have the late effects of this procedure 
upon renal function become generally known? * and the poor prognosis 
for adult life become well established. This has led to a revival of attempts 
to retain the rudimentary bladder and form an anterior wall® * or to retain the 
trigone and implant this intact segment of the bladder containing the uretero- 
vesical junction into the defunctionalized colon. Reconstructive procedures, 
described by numerous other surgeons, have been summarized in a recent mono- 
graph by Sorrentino.’ 

In some of the patients in this series, intestinal segments were used to 
form an outflow tract from the reconstructed bladder to the perineum and a 
5-year study of this group is now in progress. Other operative approaches to 
the problem of exstrophy are now being evaluated in this institution, and the 
general management of this problem will be reviewed subsequently. Although 
in oceasional eases of exstrophy a large mucosal surface is exhibited, there is a 
greatly contracted surface area in the majority, and enlargement seems de- 
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sirable prior to any type of reconstruction. The present experience in bladder 
enlargement (13 patients) is briefly described for the information of surgeons 
interested in the use of intestinal segments as urinary conduits or reservoirs. 


METHODS 


The Cecum Used as an Isolated Intestinal Segment.—Two females with 
exstrophy, age 3 years and 4 years, in whom anterior cystoplasty (attempted 
elsewhere) had been unsuccessful, underwent a procedure enlarging the bladder 
with cecal wall. A wide euff of cecum surrounding the appendiceal base was 
resected and the cecum closed. This segment, with mesentery intact, was then 
swung into the pelvis where the cecal flap, which was approximately 4 em. in 
diameter, was introduced into the posterior vesical wall in the midline at a 
point immediately superior to the trigone. Anastomosis was formed with in- 
ternal (bladder) absorbable and external nonabsorbable interrupted sutures. 
The entire segment, with the exception of the mesentery, could be placed in an 
extraperitoneal plane. Both patients subsequently underwent anterior plastic 
procedures designed to secure continence. No further bladder enlargement was 
necessary. 

In the initial operation performed upon these patients following the bladder 
reconstruction, the vermiform appendix was brought down through the right 
broad ligament and thence to the perineum in a plane anterior to the rectum.* 
The appendiceal tip was passed through the superficial anal sphincter, opened, 
and sutured to perineal skin. Although in 1 patient adequate bladder drainage 
through the appendix was maintained for more than 1 year, both patients 
ultimately developed stenosis of the lumen. Anterior vesical drainage, followed 
by plastic repair, was required. A mild unilateral (left) hydronephrosis was 
observed in both of these patients postoperatively, without specific explanation 
except for the operative procedure. 

Tleum Used as an Isolated Intestinal Segment.—In 3 children, 2 to 4 years 
of age, ileum was used to enlarge the bladder capacity in exstrophy. An 
intestinal segment lying 6 to 20 em. proximal to the ileocecal valve, and 10 to 
15 em. in length was isolated in each instance and brought to the antero- 
superior aspect of the rudimentary bladder. The ileal mesentery passed along 
the right side of the pelvis where it was secured. In 2 of the children the in- 
testinal segment was opened along the antimesenterie border. This formed a 
large sheet of ileal wall which was introduced into the structure of the bladder 
in the midline both superiorly and anteriorly. Here it was secured with in- 
terrupted and continuous absorbable sutures. When in place, the ileal segment 
lay entirely in an extraperitoneal space, except for the mesentery. Subsequent 
closure of the anterior aspect of the bladder wall, including both the original 
vesical tissues and the introduced ileal wall, was accomplished. The anterior 
abdominal wall was closed in layers with formation of an outflow tract utilizing 
a pedicle graft of bladder mucosa as devised by one of the authors (T. P.). 


*The first operation of this type was performed on March 31, 1955. 
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In the third child in whom ileum was employed the isolated segment was 
not opened following resection. The proximal end of the segment was anasto- 
mosed to the fundus of the bladder, and the distal end brought to the perineum 
in a manner similar to that described in the previous section. The perineal 
portion of this ileal segment was excised 2 years following the initial pro- 
cedure because it had dilated excessively, forming a large bladder diverticulum. 
The use of the remaining portion of this segment was successful in enlarging 
bladder capacity to normal volume, and anterior bladder closure with a degree 
of continence has been achieved (Fig. 1). 


Sigmoid Colon Used as an Isolated Intestinal Segment.—In 8 patients with 
exstrophy an isolated segment of the sigmoid colon was employed for bladder 
enlargement.* Some form of anterior bladder reconstruction had been attempted 
elsewhere in 5 of these children. In 1 ease this had included 6 cperative pro- 
cedures, and in a second, 2 operative procedures. The age range was from 
2.5 to 7.5 years. Four were male and 4 female. All had normal or mildly 
altered preoperative intravenous pyelograms, normal blood urea nitrogen de- 
terminations, and varying degrees of urinary tract infection as evidenced by 
pyuria and hematuria. 


Fig. 1.—Cystogram of a 5-year-old female with exstrophy performed 2 years following enlarge- 
ment of the rudimentary bladder with an isolated segment of ileum. 


A segment of sigmoid colon, approximately 10 em. in length and lying im- 
mediately proximal to the pelvic peritoneal reflection was resected with preser- 
vation of the mesocolon. Bowel continuity was re-established by an end-to-end 
anastomosis. A vertical incision was then made in the midline of the posterior 
vesical wall. This extended for 3 to 4 em. superiorly from the trigone. The 
isolated colon segment was then brought through the reflected parietal peri- 
toneum covering the bladder, so that only the superior surface of its mesentery 


*This should not be confused with the Gersuny* or Heitz-Boyer and Hovelacque® operations 
for exstrophy in which the fecal stream is diverted. The first operation of this type was per- 
formed on Dec. 21, 1955. 
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remained within the peritoneum. The proximal end of this segment was passed 
through the fenestration previously made in the bladder wall. Here it was 
secured internally by interrupted absorbable sutures uniting the mucosal 
layers of colon and bladder. Externally interrupted nonabsorbable sutures 
were used to approximate the colon serosa and the adventitial surface of the 
bladder. In 6 patients the function of this colon segment has consisted solely of 
bladder enlargement, and subsequent anterior, plastic reconstruction to secure 
continence has been performed or is contemplated. 

In the original procedure in these 8 cases a passage through the pelvie 
floor was formed immediately anterior to the rectum. In the male this passed 
posterior to the trigone (previously freed), the prostatic area, and the trans- 
verse perineal musculature. In the female it transversed the base of the left 
broad ligament and lay immediately posterior to the vagina. A perineal in- 
cision was then made anterior to the anus, the superficial sphincter fibers re- 
tracted anteriorly, and the distal end of the colon segment brought to the skin 
incision. The anterior bladder wall was closed and the anterior fascia, skin, 
and subeutaneous tissues were mobilized by means of lateral incisions and were 
closed with wire sutures. The genital tract in the males was preserved for 
further reconstruction. 


Fig. 2.—Cystogram in a 4-year-old male with exstrophy, performed 2 years following bladder 


enlargement with an isolated sigmoid colon segment. 


In 2 patients, the original anterior bladder closure remained intact, and 
total bladder drainage has been maintained through the colon segment for over 
2 years. They havea large vesical capacity (Fig. 2) and void at will in a full, 
Strong stream that completely empties the bladder. They are never found to 
“‘wet,’’ i.e., they do not ‘‘dribble’’ or ‘‘overflow.’’ On the other hand, under 
conditions of stress, they may experience a sudden, involuntary, complete 
emptying of the bladder. 


COMPLICATIONS 
There was no operative or postoperative mortality directly attributable to 
these procedures. <A relatively benign immediate postoperative course was noted 
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in all patients, with the exception of 1 infant who, following reconstruction with 
sigmoid colon, developed ileoileal intussusception requiring laparotomy and re- 
duction. Prolonged ileus was noted in 2 additional cases. The genitourinary 
complications included anterior urinary fistulas (8), ascending infection (2), 
and the development of a vesical caleulus* 18 months following bladder recon- 
struction. 


INTRAVENOUS PYELOGRAMS AND OTHER STUDIES 


Preoperative intravenous pyelograms performed upon these patients showed 
various degrees of mild pyelectasia, as usually found in exstrophy. Pyelograms 
were performed upon 5 patients at 3 to 6 months following bladder enlargement, 
and upon 7 patients 12 to 18 months postoperatively. In 3 of these there was a 
recognizable alteration from preoperative studies. These patients had a minimal 
unilateral caliectasis noted 1 year following the procedure. Serum electrolyte 
concentrations have not been altered in any of these patients. Of interest are 
the 2 patients in whom urinary drainage has been maintained entirely through 
the perineal (intestinal) tract for over 2 years. Normal pyelograms were taken 
18 months following operation in the first and 6 and 12 months postoperatively 
in the second. In both, nonprotein nitrogen, serum sodium, serum potassium, 
serum chloride, and serum carbon dioxide determinations were within normal 
limits 18 and 24 months following bladder reconstruction. 


DISCUSSION 

All of the 3 types of intestinal segment employed were satisfactory in 
enlarging bladder capacity in children. 

Sigmoid colon was most frequently utilized (8 cases). Its proximity to 
the posterior aspect of the bladder makes it possible to place the entire segment, 
often including the mesocolon, in an extraperitoneal plane, eliminating the pos- 
sibility of intraperitoneal complications. Ileal segments were more readily 
approximated to the anterosuperior aspect of the bladder. The ileal mesentery 
must pass across the pelvic inlet, but may be attached laterally to prevent its 
acting as a source of intestinal obstruction. One ileal segment proved too dis- 
tensible and acted as a diverticulum. Ceeum also formed a satisfactory vesical 
wall, but was somewhat more difficult to mobilize. Except for the presence of 
the appendiceal diverticulum, which was unsuccessfully employed as a conduit 
here, it has no advantages over the other intestinal segments. Mucus accumula- 
tion in the bladder occurred with all types, but seemed to decrease to insignifi- 
eant proportions as urine outflow increased. A benign course was usual follow- 
ing these procedures regardless of the intestinal segment employed. The hope 
that urinary control might be achieved by passing an isolated intestinal segment 
beneath the anterior portion of the superficial sphincter, a procedure originally 
described by one of the authors (T. P.), was also entertained in some of these 
cases. 

The unusual type of infrequent incontinence described in the previous 
section has been produced in 2 of these patients. In the remainder the use of 


*The simple removal of this calculus was followed by fatal aspiration pneumonia which 
caused the only death in the series. 
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the conduit has been abandoned because of stricture, and anterior plastic 
closure has been employed. Continence in those patients with combined anterior 
plastic closure and bladder enlargement with intestine may be described as 
follows: (a) one is regarded by the parents as continent, with very infrequent 
episodes of ‘‘stress incontinence,’’ (b) two are incontinent, and (c) seven are 
either too immature for evaluation (less than 314 years) or their procedure has 
not been completed. 

It has been found possible to enlarge the atrophic bladder in eases of 
exstrophy and to form an intestinal conduit trom it without apparent renal 
damage or significant systemic injury. Optimistically, one might predict that 
such enlarged bladders may be ultimately made continent by anterior plastic 
procedures, with or without the use of additional intestinal segments. There 
is nothing inherent in any of the procedures performed in this series which 
would complicate an eventual retreat to any of the current standard operations 
for exstrophy. 
SUMMARY 


Three different isolated intestinal segments, sigmoid colon, ileum, and cecum, 
have been successfully employed to enlarge bladder capacity in 13 pediatrie 
patients. Sigmoid colon (8 eases) may be readily approximated to the posterior 
bladder wall. These segments, including the mesocolon, may be placed com- 
pletely in an extraperitoneal plane. Ileum (3 eases) is more readily intro- 
dueed into the anterior and superior vesical wall. Cecum (2 eases) is also 
satisfactory for bladder enlargement but is less readily mobilized. Intravesiecal 
mueus aceumulation was not a significant problem in these patients. Com- 
plications (both with the use of sigmoid colon) included: (a) postoperative 
ileoileal intussusception, and (b) the development of a bladder ealeulus. <A 
secondary aim in many of these patients was to extend the intestinal segment 
to form an outflow tract to the perineum. Suecess in this regard has been 
limited and will be subsequently reviewed. 
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SOLITARY LIVER ABSCESS IN A NEWBORN 


C. M. Mapsen Anpb N. SEcouris, COPENHAGEN, DENMARK 
(From the Pediatric Surgery Department, Rigshospitalet, University of Copenhagen) 


N his monograph on the umbilicus and its diseases (1916) Cullen® mentions 

the severe epidemics of umbilical infection in the past and the effect which 
the introduction of aseptic methods has had in their prevention. He says: “It 
is clearly evident that even at the present time an insidious infection occasionally 
exists and that it may lead to the child’s death, before the original focus of 
infection has ever been suspected. In every instance of illness in a newborn 
infant it should always be the rule to inspect and, if necessary, reinspect the 


navel.” 
These words are still valid, even in our antibiotic era. 
We have recently seen a serious complication in connection with umbilical 


infection. 
CASE REPORT 


The patient was a boy, 5 days old when admitted in the Pediatric Department. The 
mother was 21 years old, the patient being her fourth child. She was well throughout this 
pregnancy and was delivered of the baby at home smoothly at term on June 20. The 
umbilical cord was cut with a razor blade by a neighbor, who helped during the delivery. 
Shortly after this both mother and child were transferred, societatis causa, to the maternity 
ward in Rigshospitalet. During the first 3 days after admission nothing abnormal was noticed 
in the baby and there were no signs of umbilical reaction. On the fourth day the child was 
rather limp in the evening. The next morning temperature reached 39.1° C. and the child 
began to vomit, after which he was transferred to the Pediatrie Department under observa- 
tion for peritonitis. The abdomen was distended, meteoristic, and tender. The umbilicus 
was a little crusted and moist but there was no local inflammation. Unfortunately a bacterio- 
logic swab from the navel was not taken. The condition was regarded as peritonitis originat- 
ing from umbilical infection and treatment with sodium penicillin (150,000 U. twice a day) 
and duostreptomycin (0.05 Gm. twice a day) was instituted. In the evening the temperature 
was 38.9° C. The next day the temperature was normal but now nuchal rigidity was observed 
and a lumbar puncture was performed. The spinal fluid contained 356/3 mononuclear cell 
per cubic millimeter, but there was no bacterial growth. Dosage of penicillin was increased 
to 500,000 U. twice a day and additionally tetracycline 0.025 Gm. four times a day was 
administered. During the following days the general condition was quite good and the 
temperature was normal. The baby still whimpered, however, and appeared to be in pain 
and the abdomen was still distended. A plain film taken on June 27 showed inflated stomach, 
small bowel, and several fluid levels. Bowel function was normal and there was no vomiting. 
From June 27 to 29 redness and swelling of the second right toe were noticed. On June 29, 
a round cystic mass was palpable in the epigastrium, increasing in the following days. 
Roentgenograms of the stomach, colon, and urinary tract showed no abnormalities. Strepto- 
mycin was discontinued on June 29, tetracycline on July 2, and penicillin on July 3. The 
temperature stayed within a normal range, but the epigastric mass mentioned above increased 
and operation was decided upon. 

Jaundice had never been observed. 


Received for publication Jan. 2, 1960. 
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Operation was carried out July 8 when the baby was 18 days old. The abdominal wall 
was found to be edematous and directly beneath it a 24% by 1% inch large cavity was entered 
which contained thick, yellow pus. Biopsy of the cavity wall was taken and the abscess was 
drained. A swab from the abscess grew colibacteria. Micropsy proved the wall to consist 
of liver. Histologic diagnosis was abscessus hepatis. The postoperative course was smooth. 
The cavity of the abscess granulated quickly and when the patient left the hopital on July 
24 the lesion was nearly closed. 

The baby continues to thrive. 


Epicrisis—The patient was a 5-day-old boy, whose umbilical cord was cut shortly after 
birth without sterile precautions. He was admitted with fever, vomiting, and abdominal 
distention. Signs of septicemia and peritonitis were present, but under antibiotic therapy 
the child improved. Peritoneal inflammation persisted, and gradually an epigastric mass be- 
came palpable. At operation a B. coli abscess in the left lobe of the liver was drained and the 
child recovered, 


DISCUSSION 


Pyogenie hepatic infection resulting in an abscess is usually considered to 
develop in 3 ways: (1) through the portal vein, (2) through the hepatic 
artery, or (3) through the biliary ducts. Infection of the portal vein, the so- 
ealled pyelophlebitis, originates from a primary infection in one of the organs 
drained by the portal vein, most often appendicitis. In the newborn there is a 
special risk of infection along this route, because a navel infection is able to 
reach the portal vein through the umbilical vein and thus the liver. About 5 
days after birth the umbilical vein usually is obliterated completely. This 
process may be delayed in ease of inflammation. The liver can also be infected 
along the small lymph vessels which run along the umbilical vein. With the 
exception of the very mild eases of umbilical granuloma, umbilical inflammation 
is very rare today. Recent examinations show, however, that bacteria very often 
are harbored in the navel of the newborn, particularly in institutions. Edmunds 
and associates’ were thus able to grow staphylococci from the umbilicus on the 
eighth day after birth in 40 per cent of the babies in 3 different maternity wards 
in Edinburgh, but only in 8.6 per cent of babies born at home. The percentage 
of penicillin-resistant strains was considerably higher in children born in 
hospitals than in those born at home. In 1956 Boissard and Eton® and Kwantes 
and James ** described epidemics of puerperal infection caused by hemolytieal 
streptococci in 2 maternity wards. This was because a large number of the 
infants harbored hemolytic streptococci in the navel and it was assumed that 
the infection had been carried from the personnel by way of the children’s navels 
to the mothers. On examination of 211 eases Fairchild and associates* found 
staphylococci in 210 cases in at least 1 swab from the umbilicus during the first 
six days of life. 

In all these publications there were remarkably few children with clinical 
manifestations of umbilical inflammation. Consequently it must be presumed 
that other factors (trauma, low resistance) must contribute before clinically 
manifest infection appears. In this connection, however, one must bear in 
mind that disastrous infection can emerge from the umbilicus, even though local 
inflammatory signs are scarce. This circumstance is emphasized by Friedlinder,°® 
Chamberlain,’ and Morrison,’® among others, and is also illustrated by several 
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of the previously described cases of liver abscess (Kutsunai,!* and Beaven’). 
In our ease, although no significant umbilical inflammation was noticed, the 
infection most likely was spread through the navel. 

From the umbilicus the infection spreads partly hematogenously as sepsis, 
partly by direct migration to the peritoneum, and finally, as mentioned above, 
through the umbilical vein or its perivenous lymph vessels to the liver. The 
fact that the liver can be infected through the umbilical vein in cases of 
umbilical infection is evident from examinations made by Morrison.’® In 9 
children, aged 9 to 28 days, all suffering from umbilical inflammation, he found 
interstitial hepatitis consisting of leukoeytie infiltration along the ramification 
of the portal vein. 

In neonatal sepsis the umbilicus in many eases quite certainly is the source 
of infection, although this may not be recognized because of the absence of local 
affection. Hagelsteen’® found that in 20 eases of neonatal sepsis the infection 
originated from the umibilicus in 16 eases. 

In the Pediatric Department, Rigshospitalet, Copenhagen, 15 children (3 
months of age or younger) have been admitted with neonatal sepsis during the 
last 10 years, and in only 3 of these eases has umbilical infection been recorded. 

In his survey of the source of peritonitis in the newborn, Rickham’® does 
not mention umbilical infection. A perusal of our material of peritonitis in 
early infaney (18 cases during the last 10 years) has not revealed any instance 
of the infection arising from the umbilicus. Nevertheless such eases have been 
reported (Chamberlain,® Holve,’? and Beaven?) and it should be considered in 
eases of peritonitis in the newborn. 

In pediatric texts (Nelson, Holt and MeIntosh) it is stated that multiple 
abscesses of the liver are seen in the newborn as a complication of umbilical 
infection. These abscesses, however, are small and usually not recognized be- 
fore autopsy. Holt and MeIntosh™ write that solitary abscess of the liver is 
very rare in early infancy. 

Of the above-mentioned 15 children with neonatal spesis in the Rigs- 
hospitalet, 10 died. On autopsy multiple liver abscesses were found in 3 eases. 
None of these had shown any signs of umbilical reaction. Multiple small 
abseesses of the liver as a stage in the neonatal sepsis ean therefore not be so 
very uncommon. However, large, localized abscesses seem to be more rare. In 
a review we have been able to find very few eases, in all of which the author 
assumes that the infection issued from the umbilicus. Even when umbilical 
infection was more common than it is today instances of liver abscess seem to 
have been searee. In his thesis on umbilical infection, Audion! does not mention 
abseess of the liver. In some of the cases he states that the liver showed signs of 
inflammation, but nothing is mentioned about the development of abscess. This 
probably means that the children died before the abscess had developed. In 
another article about umbilical infeetion* only small septicemie abscesses of the 
liver are described. 

In 1906 Legrand'® reviewed the literature concerning abscesses of the liver 
in infaney, and he found 112 eases. One occurred in a 3-month-old child, the 
youngest of the group. This case was published in 1889 by Rusche.?? The 
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etiology was dubious, but the author states that the infection entered through 
the navel. This ease is especially remarkable in view of the fact that the patient 
survived after ‘ncision of 3 large abscesses of the liver, 2 in the left lobe and 1 in 
the right lobe. 

Kutsunai,’* in 1936, published a report of solitary liver abscesses in two 6- 
week-old infants with umbilical inflammation. The diagnosis was made on 
autopsy. Kutsunai found 7 similar cases in the literature out of 145 reported 
cases of liver abscesses in children. 

We have been able to find 2 additional cases. 

Pouyanne and Martin" described a case of an 8-day-old infant who devel- 
oped umbilical abscess, signs of septicemia, and enlarged liver. On puncture 
in several places in the liver pus discharged, and it was concluded that there 
were several abscesses. The baby recovered after treatment with sulfonamides, 
penicillin, and aureomyein. 

The other case is reported by Beaven.?, He mentions 5 eases of staphylo- 
eoecal peritonitis in infancy. In one of these eases autopsy showed a solitary 
liver abscess with the infection arising from the umbilicus. No clinical signs 
of umbilical reaction had been noticed in life. 


CONCLUSION 


In eases of peritonitis or sepsis in the newborn attention must be drawn to 
the possibility of an umbilical infection. Umbilical swabs should be cultured, 


and it must be realized that the navel can be the source of disastrous general 
infection, even when local signs of inflammation are searee or perhaps totally 
absent. In eases of peritonitis, where there is reason to believe that the infection 
has originated in the umbilicus, it is our opinion that primarily medical treat- 
ment should be instituted, first of all as an intense antibiotic treatment, possibly 
guided by determination of bacterial resistance in umbilical swabs. Only when 
signs of localization are encountered does the question of operative treatment 
arise, since abscess of the liver would then be a possibility. 

There seem to be 2 kinds of liver abscesses in newborn babies with different 
courses and different morphology. One runs a rather fulminant course, being 
part of a universal sepsis and on autopsy multiple, small abscesses in the liver 
are found. In such eases the focus of the infection is not necessarily in the 
navel, although this very often happens. The other type runs a subacute, less 
violent course and one or perhaps a few larger, localized liver abscesses are 
found. In the latter the bacteria apparently always originate from the 
umbilicus. The protracted course enables diagnosis in vivo with the possibility 
of successful surgical treatment. 


SUMMARY 
A ease of solitary liver abscess in a newborn infant is reported, probably 
issuing from umbilical infection. In the discussion an account is given of the 
examinations which shows that during the neonatal period the navel very often 
harbors bacteria. Despite this, clinical infection occurs very seldom, but it is 
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umber 


emphasized that the umbilicus can give rise to disastrous general infection even 
when local signs of inflammation are scarce or entirely absent. A short survey 
of the literature regarding abscesses of the liver in the newborn is rendered, 
from which it appears that only 11 eases of localized liver abscesses in the 
newborn, all derived from umbilical infection, have been reported until this 
time. 
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NEONATAL GASTRIC PERFORATION CAUSED BY CONGENITAT 
DEFECTS OF THE GASTRIC MUSCULATURE 


Jost H. AmaApgeo, M.D., HuagH W. AsHumore, M.D.,* ANpD 
GonzaLo E. Aponte, M.D., PHILADELPHIA, PA. 


(From the Departments of Surgery and Pathology, Jefferson Medical College) 


HE medical literature contains reports of more than 80 eases of neonatal 

gastric rupture. The etiologic factors which have been implicated are sum- 
marized in Table I. MHerbut,’ in 19438, was the first to eall attention to 
congenital absence of the muscular coat of the stomach as a cause of such 
gastric perforation. Since his report only 13 other eases have been described 
in which there was histologic confirmation of a defect in the muscular layer 
of the wall of the stomach (Table II). 


TABLE I. CAUSES OF GASTRIC PERFORATION IN THE NEWBORN 








. Acute or chronic peptic ulceration! 
Absence of muscle? 

. Ruptured diverticulum’ 

Gastric intubation15 

Distal gastrointestinal obstruction14 
. Abdominal trauma at births 

. Cerebral anoxia’ 

. Uleeration due to intracranial hemorrhage4 

. Overwhelming septicemia with gastric necrosis and ulceration4 

. Idiopathic 


1 
2. 
3 
4. 
5. 
6 
7 
8 
9 
0 


] 





While serving as Chief of Surgical Services at the 5060th USAF Hospital, 
one of us (JHA) had oceasion to treat an infant with this condition (Case 1). 
Two other cases have been seen at the Jefferson Medical College Hospital 
since the 1 previously reported by Herbut. These 3 cases are the basis for 
this report. 

CASE REPORTS 

CasE 1.—A premature white male was delivered in the thirty-fourth week of gestation 
by emergency cesarean section for premature separation of the placenta. Birth weight 
was 1,680 grams. The mother was 24 years of age and had had no previous pregnancies. 
The serologic test for syphilis was negative and the blood was Rh positive. Oral feeding 
of the infant was begun on the second day. The child remained well until the afternoon 
of the third day when respiratory distress with cyanosis was first noticed. 
the infant vomited once and abdominal distention appeared. Roentgenograms taken 4 hours 
after the onset of symptoms showed a massive pneumoperitoneum with fluid in the peritoneal 
space (Fig. 1). A nasogastric tube was inserted, the infant was taken to the operating 
There was cloudy, yellow-brown fluid with flecks 


Subsequently 


room, and a laparotomy was performed. 
of curdled milk in the peritoneal space. Cultures of this fluid yielded growth of Herellea 
vaginicola. <A large part of the anterior gastric wall was necrotic and there was an oval 
perforation 4 cm. in diameter near the greater curvature. A biopsy was made of the 
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margins of the perforation, necrotic gastric wall was removed, and the defect closed in 
2 layers. Fluids and blood were administered intravenously during and after operation. 
The infant’s condition was poor postoperatively. Despite nasogastric suction the abdomen 
remained distended, peristalsis did not return, and he died 48 hours after operation. 

The surgical specimen submitted measured 3 cm. in longest dimension. The mucosa 
was necrotic and there were intense edema and acute inflammation of the submucosa. 
The muscularis mucosa was present but none of the sections revealed any muscular coat 
in the wall. Neutrophils, fibrin, and clumps of bacteria coated the outer surface of the 


B. 


Fig. 1—A, Erect and B, lateral recumbent roentgenograms showing massive pneumoperitoneum 
and an air-fluid level in Case 1. 


gastric wall (Fig. 2). At the time of postmortem examination the abdomen was moderately 
dilated and there was little fluid in the peritoneal cavity, but diffuse peritonitis was 
present. Sections of the stomach taken from the area of perforation were similar to 
those of the biopsy specimen, but those from other regions of the stomach were normal 
microscopically. No other abnormalities were noted. 


CasE 2.—A 2,010-gram Negro girl was delivered spontaneously in the thirty-seventh 
week of a normal pregnancy. The child remained well until the third day when respiratory 
distress with cyanosis and abdominal distention were first noticed. She vomited bile- 
stained fluid several times. Roentgenograms revealed pneumoperitoneum. Ten hours following 
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the onset of symptoms a laparotomy was performed. <A large rent was found on the 
anterior gastric wall, extending from near the esophagogastric junction to the middle of 
the greater curvature. The edges of the tear were ragged and necrotic. The rent was 
repaired around a gastrostomy tube. The child did poorly and died 4 hours following 
operation. 

An autopsy was performed 5 hours after death. The abdomen was slightly distended 
and the gastrostomy tube protruded through the operative incision. There was a small 
amount of exudate in the peritoneal cavity and the serosa of the abdominal viscera was 
covered with flecks of white curds. The wall of the stomach near the sutured defect was 
thinner than elsewhere. Except for inflammation of the serosa, the small and large intestines 
were not remarkable. The esophagus was normal. Generalized passive hyperemia and focal 
atelectasis were the other pathologic changes encountered. In the sections taken from 
the area of perforation there were autolysis and hemorrhage of the mucosa and the muscularis 
mucosa was intact. Intense edema and hyperemia, with focal areas of hemorrhage, were 
present in the submucosa. The muscular coat of the gastric wall ceased abruptly about 
0.56 em. from the site of perforation. Clumps of bacteria adhered to the external surface 
of the sutured area. Absence of the muscular coat was also noted in 2 sections taken 
from the posterior wall of the stomach, in areas where the gastric wall was not inflamed 
(Fig. 3). Where the muscularis was present it was normal microscopically and stained 
as muscle with the Mallory technique. 


Case 3.—A Negro girl, who weighed 2,490 grams at birth, was delivered spontaneously 
in the thirty-third week of gestation following premature rupture of the membranes. 
Gastric contents were aspirated at birth and feedings were started 12 hours following 
delivery. The child apparently was well until the third day, when abdominal distention 
was first noted. Gastric aspiration was performed and antibiotics were given. On the 
fourth day the child was cyanotic, the abdomen was markedly distended, and respirations 
were labored. Roentgenograms of the abdomen showed a large amount of free air in 
the peritoneal cavity. A laparotomy was performed. There was generalized peritonitis 
and a large rent in the stomach extended from high in the fundus to near the pylorus. 
The margins of the gastric wall about the rent were necrotic. The tear was closed. The 
child died 1 hour following operation. 

The autopsy was performed 96 hours after death. There was only slight distention 
of the abdomen and a normal amount of fluid was found in the peritoneal cavity. Each 
pleural space contained about 25 ml. of blood-tinged fluid. The abdominal viscera were 
coated with fibrinous exudate. The lungs were passively congested and partially atelectatic. 
Sections of the stomach taken from the area of surgical repair revealed advanced mucosal 
autolysis with an intact muscularis mucosa. Sparse acute inflammation, but intense 
edema and congestion were present in the submucosa. The muscular coat was absent, 
and the transition from the area having a normal complement of muscle to that lacking 
it was abrupt. In a few of the sections, however, this transition was gradual and a few 
strands of smooth muscle were seen overlying the external surface of the defect. 


DISCUSSION 


- 


Of the 17 reported eases, 11 occurred in males, 5 in females, and in 1 the 
sex was not stated. Other congenital anomalies were found in 4 patients and 


_ 


7 infants were premature. 
Additional defects were seen in the second case in areas far removed 


from the site of perforation and not associated with necrosis or inflammation 
of the gastrie wall. Multiple defects were also described by Herbut’ but have 
not been mentioned in the other reports of this entity. In our first ease, 
the absence of muscularis was confined to the site of perforation. The transi- 
tion from normal stomach to the region lacking muscle was usually abrupt, 
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Fig. 2.—Section from the site of perforation in Case 1. A few attenuated muscle fibers 
bordering the defect are seen at the lower right. The entire wall is acutely inflamed. (Hema- 
toxylin and eosin stain, 50.) 


Fig. 3.—Area of absent muscle located in the posterior wall of the stomach in Case 2. (Hema- 
toxylin and eosin stain, X50.) 
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but in 1 case some of the sections revealed a few strands of smooth muscle 
overlying the anomalous region. The ends of the muscle bordering the defects 
were even and blunted, and sometimes tapered rapidly into bundles of much 
thinner diameter. 

The anlage for the middle cireular layer of gastric muscle is first seen in 
the 11 mm. embryo as an area of thickening of the mesenchyme at the ventral 
border (lesser curvature). In the 13 mm. stage similar thickenings appear in 
the fundus and in the dorsal border (greater curvature). The oblique fibers 
develop from the cireular layer. The outer, longitudinal muscle is poorly 
developed at birth and may be completely absent. Some authors who doubt 
the existence of true congenital defects of gastric muscle claim that what is 
seen microscopically is mere separation of muscle fibers as a result of gastric 
dilatation. This interpretation does not explain satisfactorily the large size of 
some of these defects, their presence in stomachs with moderate or slight 
dilatation, and the absence of artefactual separation of muscle in the dilated 
stomachs of many other infants, with or without perforation of the wall. 

Neonatal rupture of the stomach is an acute surgical emergency. The 
condition usually becomes manifest in the third to fifth day of life. Several 
days are required for gradual distention of the part lacking muscle. This 
eventually interferes with the blood supply and causes necrosis of the gastric 

rall and rupture. In most of these eases, respiratory difficulty has been the 

earliest and most prominent sign. This may be caused in part by gastric 
dilatation. Later, aspiration of gastric contents may be the most prominent 
sign. 

Roentgenograms in the erect or lateral decubitus position, or both, will 
establish the diagnosis of ruptured hollow viseus. It is neither necessary 
nor desirable to instill barium or other contrast medium into the stomach. 
The diagnosis may be missed if only a recumbent film of the abdomen is 
obtained. 

Though there have been several reported instances of survival after surgical 
closure in infants with neonatal gastric perforation, unfortunately in these 
cases no biopsy of the margin of the defect was obtained. However, all of the 
histologically confirmed cases of neonatal gastric perforation resulting from 
a congenital defect of musculature have had a fatal outcome. Such infants 
might be saved if the diagnosis of ruptured hollow viscus were established 
early and prompt surgical closure of the rent were performed. Too often the 
diagnosis is made when the infant is moribund, or at autopsy. The treatment 
is prompt surgical closure of the defect. A nasogastric tube is passed as 
soon as the diagnosis is made and gastric contents are aspirated. The stomach 
is kept decompressed, both to prevent further contamination of the peritoneal 
-eavity and to reduce the likelihood of aspiration which so frequently occurs 
in infants who are vomiting. Vitamin K is administered. Supportive treat- 
ment with intravenously administered fluids, electrolytes, and blood, as well 
as antibiotics, oxygen, and an environment of high humidity are all important. 
In the acutely ill, premature infant, local infiltration of the abdominal wall 
with procaine is the safest anesthetic. Otherwise ether or cyclopropane, if 
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a skilled anesthesiologist is available, are the anesthetics of choice. An upper 
abdominal incision, transverse or longitudinal, is used. The latter is quicker 
to perform and close. Free fluid found in the peritoneal cavity is aspirated 
and specimens are obtained for culture and antibiotic sensitivity. The necrotic 
gastric wall about the margins of the perforation should be excised, and a 
2-layer closure performed through healthy tissue. The peritoneal cavity is 
not drained unless an abscess is found. Postoperatively, continuous nasogastric 
suction is maintained until the return of peristalsis. 


SUMMARY 


A review of the literature discloses 14 cases of neonatal gastric rupture 
proved microscopically to have been caused by a congenital defect in the 
gastric musculature. To these we add 3 new eases. Clinical manifestations, 
with respiratory symptoms the most prominent, appear a few days after birth. 
A roentgenogram of the infant in the erect or lateral decubitus position 
establishes the diagnosis of ruptured hollow viseus with pneumoperitoneum. 
Awareness of this clinical and pathologie entity, with early diagnosis and 
prompt surgical closure, is the only means by which such infants might be 
saved. 
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THE ROLE OF INTESTINAL ANTISEPSIS IN THE PREOPERATIVE 
PREPARATION OF THE COLON 


EpaGar J. Potu, M.D., Pu.D., GALveston, TEXAS 


(From the Department of Surgery of the University of Texas Medical Branch, University 
of Texas) 


T IS the purpose of this article to assess whether or not intestinal antisepsis 

has any practical value. No attempt will be made to review the various 
substances which have been proposed as intestinal antiseptics. Recent editorials 
have questioned the need for the safeguards afforded by these antiseptic pro- 
cedures. One of these was concerned mainly with the discussion of the use 
of antibacterial agents which have previously been shown to be unsatisfactory. 
The first requirement of an evaluation is that it must define the procedures 
under discussion and should, furthermore, be made in the light of the means 
by which the procedure is applied. 

It is not possible to ascertain the operative mortality rate of colon surgery 
carried out by those operators who perform the major portion of the resections 
throughout the United States and the world at large. The true average mor- 
tality and morbidity rates are not those reported in papers from well-estab- 
lished major clinies and teaching institutions. A major clinic with a 3 per cent 
operative mortality rate will not realize the same numerical benefit from any 
improvement as will an individual physician whose mortality rate is 12 per 
eent. <A similar situation exists concerning postoperative morbidity and con- 
valescence. 

Considerable resistance is being generated properly against the prophy- 
lactic use of antibacterial agents. The preoperative use of intestinal antisepties 
is not to be considered prophylaxis any more than scrubbing the operative 
field with soap and water would be. There is no question of whether or not 
the gastroenteric tract is contaminated. 

The proper use of intestinal antisepsis has greatly modified the course 
following operations on the colon. Characteristically the postoperative con- 
ralescence is essentially afebrile. There have been no instances of generalized 
peritonitis or fecal fistulas during the past 17 years in approximately 1,700 
cases invoiving extensive operative procedures on the colon and only a single, 
recent instance of a local abscess at the line of suture. 
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Practical methods for the practice of preoperative intestinal antisepsis 
have been available for 17 years.‘* Considerable experience has accumulated 
and specific procedures have been developed. A suitable intestinal antiseptic 
should have certain specific characteristies and properties. It is not imperative 
that all the desirable properties be possessed by a single substance, and these 
may be provided by a combination of agents. The latter must be selected care- 
fully, because antibacterial agents may each cancel out the effectiveness of the 
other when given simultaneously, as in the case of the negation of neomycin 
by certain members of the tetracycline series.* 1 The combination neomycin- 


TABLE I. GROUPING OF PATIENTS AND THE RESPECTIVE SCHEDULES FOR THE ADMINISTRATION 
OF NEOMYCIN-SULFATHALIDINE* 











GROUP 1. GROUP 2. GROUP 3. 
NO OBSTRUCTION PARTIAL OBSTRUCTION COMPLETE OBSTRUCTION 
Purgation not contraindicated Purgation contraindicated Preoperative bowel prepara- 
tion contraindicated 
Preparation in 20 hours Gastric suction, decompression Intra-abdominal trauma, 
bowel movements re-estab- bowel perforation, peri- 
lished tonitis 
Castor oil 60 c.c., Neomycin When the obstruction has Exploration as soon as gen- 
1.0 Gm. and Sulfathalidine been relieved, give Neo- eral condition of patient 
1.5 Gm, at 1:00 P.M. mycin 1.0 Gm. and Sulfa- warrants 
. . thalidine 1.5 Gm. by mouth Evacuate peritoneal cavity 
Then Neomycin 1.0 Gm. and at 4 hour intervals until and add 200 ml. 0.5% 
Sulfathalidine 1.5 Gm. at mechanical preparation of Neomycin solution 
2:00 P.M., 3:00 P.M., 4:00 bowel has been accom- Evacuate bowel and flood 
P.M., 8:00 P.M., 12:00 P.M., plished. Usually requires with as much as 1,000 ml. 
4:00 a.M., and 8:00 a.M. a minimum of 3 days 1% Neomycin solution 
Operation scheduled at 9:00 Place 100 = 9.5% Neo- | 
‘AM. mycin solution into peri- 
toneal cavity at time of 
closure 


Wash wound with 0.5% 
Neomycin solution during 
closure 


No additional time required for intestinal antisepsis: 
when mechanical preparation completed bowel 
essentially sterilet 


Intestinal antisepsis maintained throughout period of post- 
operative paralytic ileus without the administration of ad- 
ditional drug 


If the bowel has been sutured, Neomycin 1.0 Gm. and Sulfa- 
thalidine 1.5 Gm. are started again as soon as peristalsis 
has returned. Medication on a 4 hour schedule 9 to 12 
days postoperatively 

Intestinal antisepsis is terminated by discontinuing the Neo- 


mycin 2 days prior to stopping the administration of 
Sulfathalidine 


*Modified from Poth." 
+The preparation presented is the total local preoperative preparation required. 





Sulfathalidine is the most effective and has given no major adverse complica- 
tions. There has been not a single instance of staphylococcal invasion of the 
bowel with development of pseudomembranous enteritis during the 10 years 
this combination has been used in this institution. The combination should, 
without any change whatsoever, be administered according to a previously 
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published schedule, Table I. Neither neomycin nor Sulfathalidine is readily 
absorbed from the bowel and remains to suppress bacterial growth throughout 
the postoperative period of paralytic ileus, during which time oral ingestion 
is proscribed. It cannot be stressed too emphatically, should complications be 
encountered, that the substances used and the schedule of their administration 
must be determined. 

The antibacterial agents are of importance. The frequency of administra- 
tion also must be strictly observed to maintain suppression of bacterial growth 
in an environment as favorable as that afforded by the bowel. Unsustained 
suppression of bacterial growth permits the outgrowth of the more resistant 
microorganisms. During preoperative preparation the doses should not be 
spaced more than 4 hours apart, otherwise the effective agent will be swept out 
of the small intestine, leaving an environment favorable to uninhibited bac- 
terial growth. Again, suppression will not be sustained if a combination of 
antibacterial agents is used and one or more of the agents is absorbed from the 
bowel, making those which remain ineffective during the all-important period 
of early healing while postoperative paralytic ileus persists.* * Neomyein and 
Terramycin form such a combination. Furthermore, there are indications that 
Terramyein actively stimulates the growth of Staphylococcus aureus in the 
bowel.® 

Suitable intestinal antiseptics are not absorbed from the intestine. Non- 
absorption permits ingestion in whatever quantities are needed without tox- 
icity to the host. 

Intestinal antiseptics may be bacteriostatic or bactericidal agents. Sulfa- 
thalidine is a bacteriostatic agent while neomycin is readily maintained in the 
bowel under therapeutic conditions in concentrations which are bactericidal. 

Effective reduction of the intestinal bacterial flora will result regularly 
in the proliferation of yeasts which may, on occasion, cause local irritation and 
diarrhea controllable by oral and local administration of Vioform.  Infre- 
quently nystatin will be required to control a monilial infestation. Ocea- 
sionally, perianal excoriation will require local application of hydrocortisone- 
Vioform ointment. Yeast infestations are a nuisance rather than a dangerous 
complication. 


SPECIFIC BENEFICIAL EFFECTS OF INTESTINAL ANTISEPSIS 


One of the most basic observations illustrating the value of intestinal anti- 
sepsis is its influence on the healing of the suture line in the bowel.'® Intes- 
tinal antisepsis changes the usual secondary repair of the anastomotic wound 
of the bowel to primary healing. Furthermore, the alteration and attenuation 
of the intestinal flora readily attained and sustained will protect an ischemic 
bowel against necrosis by preventing thrombosis of the small blood vessels.7® 
The magnitude of destruction of the bowel when the flora are unaltered is such 
that the degree of protection afforded by the antibacterial agents is amazing. 

Another instance of the effect of intestinal antisepties is illustrated by the 
following experiment: The mesentery of a 10 em. segment of distal ileum of 
the dog, together with its arteries and veins, is divided so that the only remain- 
ing vascular supply is conveyed via the intestinal wall. The segment of ileum 
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is transected centrally and anastomosed (Fig. 1). The results were: 100 per 
cent death of control animals due to disruption of the suture line and 100 per 
cent survival of animals protected by neomycin-Sulfathalidine intestinal anti- 
sepsis (Fig. 2). 

Table II summarizes the results of resection and primary open anastomosis 
of 192 consecutive cases of carcinoma of the colon. Attention is directed 
toward the very low wound infection rate and the benign postoperative tem- 
perature elevation. This effect is even more striking when, in addition to the 
oral administration of the antibacterial agents, the peritoneal cavity and ab- 
dominal wound were irrigated with aqueous solutions of neomycin. Comparison 
between these open bowel resections and anastomoses and routine cholecystec- 
tomy without neomycin irrigations showed less elevation of temperature post- 
operatively in the bowel operations. These observations could be explained 
only by the assumption that the neomycin irrigations conferred some general 
systemic protection because of absorption from peritoneal cavity and wound. 





Fig. 1.—An experimental test object to study the influence of antibacterial agents on 
The arteries and veins in the mesentery of a 10 cm. segment of 


healing of ischemic bowel. 

ileum are divided and ligated. The segment is 10 cm. proximal to the termination of ti © rtery 

arising at the ileocecal valve and running proximally along the antimesenteric borde = 
ischemic 


ileum as illustrated. The only vascular supply is in the wall of the ileum. The 
segment becomes prominently and abruptly cyanotic. This segment is sectioned in its mid- 
length and reanastomosed with a single row of interrupted, inverting, nonabsorbable sutures. 


The results are given in Fig. 1. 

Subsequently, Singleton, Davis, and Julian’® studied the effectiveness of vari- 
ous irrigating solutions in reducing infection of contaminated deep experi- 
mental wounds in guinea pigs. They found neomycin solutions to be the most 
effective (Table III). In fact, they observed that the irrigation of one wound 
would significantly reduce the rate of infection of another remote, untreated, 
contaminated wound following the infliction of several wounds simultaneously 
in the same animal. Poth, Miller, and Dunlap showed the protection rendered 
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against the development of infection of contaminated experimental deep wounds 
in guinea pigs by the intraperitoneal administration of a single tolerated dose 
of 0.5 per cent neomyein solution (Table IV). 

It is maintained that these observations are significant and indicate the 
beneficial influence of proper and adequate intestinal antisepsis, as well as the 
adjuvant irrigation of the soiled peritoneum and soft tissue wounds with 
neomycin solutions. 

UNUSUAL INDICATIONS FOR THE USE OF INTESTINAL ANTISEPTICS 

There are indications for the use of intestinal antiseptics when systems other 
than the gastrointestinal tract are involved. A deeply jaundiced patient under- 
going an intra-abdominal operation will benefit greatly from preoperative in- 
testinal antisepsis. Two vascular procedures also demand adequate preoperative 
intestinal antisepsis. Correction of coarctation of the thoracic aorta may be 
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Fig. 2.—The results of various antibiotic agents as they influence the healing of ischemic ileum 
in the experimental procedure depicted in Fig. 

followed by diffuse necrotizing periateritis nodosa of the portal system and can 
cause extensive fatal intestinal necrosis. The course of this complication will 
be significantly modified when the bacteria have been eliminated from the bowel. 
Smith and Szilagyi®® recently reported necrosis of the sigmoid following ex- 
cision of aneurisms of the lower abdominal aorta. The ischemic necrosis is 
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TABLE II. 192 CoNSECUTIVE CASES OF CARCINOMA OF COLON TREATED BY PRIMARY OPEN 
ANASTOMOSIS 








OPERA- WOUND 
TIVE INFEC- 
NO. OF MOR- TIONS 
GROUP* | CASES BOWEL PREPARATION TALITY (%) 
land 2 18 Mechanical preparation using castor oil 11% 77.7 
and enemas. All cases received paren- 
teral antibiotics postoperatively 





No purgation or enemas. Sulfasuxidine 
3.0 Gm. q 4 hours for 7 days. Paren- 
teral antibiotics only if temperature ex- 
ceeds 101° F. rectally 


Neomycin-Sulfathalidine orally, preopera- 
tively—divided about 25% (group 2) 
and 75% (group 1). Parenteral anti- 
bioties only if temperature exceeds 101° 
F. rectally 


Neomycin-Sulfathalidine orally preopera- 
tively. Peritoneal cavity and abdomi- 
nal wound irrigated with 0.56% Neomy- 
cin solution. Parenteral antibiotics 
only if temperature exceeds 101° F. 
rectally 


Group 3—no preoperative preparation of 
the bowel possible. Bowel partially de- 
compressed at time of operation. Bowel 
filled with 1% Neomycin solution at 
time of operation. Peritoneal cavity 
and abdominal wound irrigated with 
0.5% Neomyecin solution. Resection 
and primary anastomosis performed in 
the presence of complete obstruction 
and distention of proximal bowel. No 
decompressing enterostomies. Paren- 
teral antibiotics usually given both pre- 
and postoperatively 

*This grouping refers to the schedule presented in Table I. Groups 1 and 2 are charted 


together since there is no essential difference in the results of the 2 groups. 
+Rectal temperature readings of 101° F. or more on one or more occasions postoperatively. 





TABLE III. PROTECTION OF GUINEA PIGS FROM WoUND INFECTIONS FOLLOWING FECAL 
CONTAMINATION BY IRRIGATIONS19 








NO. OF INCISIONS | TREATMENT % INFECTED 


76 Controls 

24 3% iodine, 100 e.c. 

41 Clorpactin, 100 c.c. 

45 Saline, 100 e.e. 

40 2% Sulfamylon, 100 e.c. 
38 20% Sulfamylon, 100 e.e. 
33 1% neomycin, 100 e.e. 








TABLE IV. PROTECTION OF GUINEA PIGS AGAINST WOUND INFECTION DUE TO FECAL 
CONTAMINATION* AFFORDED BY INTRAPERITONEAL INJECTION OF 0.5% 
NEOMYCIN SOLUTION 








NO. | TREATMENT Y% INFECTEDt 

18 Controls 12.5 

11 0.25 Gm./kg. 9 

10 0.0625 Gm./keg. 20 

10 0.03125 Gm./kg. 40 
*One cubic centimeter of 10% fecal filtrate instilled into a closed, deep wound on the back. 
+Actual pus formation and tissue necrosis. 
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progressive and appears several days postoperatively. It can be expected that 
intestinal antisepsis will offer protection against this complication. It is 
strongly urged that neomycin-Sulfathalidine be given both before and after 
operation whenever the blood supply to the bowel may possibly be embarrassed. 
These antibacterial agents should be administered in full therapeutic doses 
whenever mesenteric thrombosis is suspected. The use of the parasympatholytic 
drugs, such as Pamine, to control the diarrhea caused by neomyein-Sulfathalidine 
will protect the operative field following excision of pilonidal cysts and perianal 
skin grafting. 

Most early fecal fistulas will heal spontaneously when the intestinal flora is 
suppressed by adequate intestinal antisepsis. 


THE NUISANCES, INCONVENIENCES, AND HAZARDS OF INTESTINAL ANTISEPSIS 


Intestinal antisepsis imposes certain untoward manifestations. Do they 
overshadow the beneficial influences? 

First, conditions for attaining adequate intestinal antisepsis are relatively 
concise. It is necessary to appreciate these restrictions and operate within their 
limits if the best results are to be obtained. It is disconcerting to find any use- 
ful procedure being condemned by individuals who either are not cognizant of 
what is actually recommended and required or who find it inconvenient to pro- 
ceed in the prescribed manner which has been shown to give good results. If 
the conditions and limits of any procedure are changed, it is imperative that 
whoever advocates the changes must fully understand the original procedure, 
must have tested its limitations, and must assume fully the responsibility for 
any and all modifications proposed. Personal annoyance with a useful pro- 
cedure does not justify destructive, unsupported disapproval. 

Drastic reduction of bacteria in the bowel is always followed by the out- 
growth of yeasts if fungicides are not administered. Yeast infestations may 
eause diarrhea and local perianal irritation, which constitute nuisances rather 
than serious hazards. A more hazardous situation arises when the antibacterial 
agent used as an intestinal antiseptic allows pathogenic strains of organisms to 
proliferate, as illustrated by the outgrowth of staphylococci, which elaborate 
enterotoxins and precipitate pseudomembranous enterocolitis. This complica- 
tion has not, to my knowledge, occurred when the combination neomycin- 
Sulfathalidine has been used as outlined in this and other publications by the 
author. 

The hazard of implantation and survival of malignant cells at the site of 
anastomosis recently emphasized by Cole® © * ** and others’ ** 72 may well be 
augmented by intestinal antiseptics. Both the frequency of implantation and the 
likelihood of transplantation would logically be increased in a medium essentially 
devoid of bacteria. Boerema* made this supposition in 1950. The experiments 
of Vink** in 1953 on rabbits would indicate that this suggestion may well be 
correct. In our laboratories Jacobsen’’ studied the effectiveness of several solu- 
tions with regard to their eapacity to destroy free-floating and attached eells 
in tissue culture, as well as the irritation caused by these solutions when used 
to bathe segments of bowel during anastomosis. Llealing at the line of suture 
was observed also. Dakin’s solution diluted 50 times kills free-floating and 
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attached cancer cells on contact. Dakin’s solution causes no irritation to the 
mucous membrane of the colon nor does it retard healing of the anastomosis 
after prolonged contact. Half-strength Dakin’s solution is being used clinically 
as an irrigant in the lumen of the bowel without untoward effects. The lesion 
is isolated between ties of 14 inch bias tape within the length to be resected at 
the earliest moment. Proximally and distally 15 em. from the tapes the lumen 
is occluded with Dixon clamps following which the bowel is filled with half- 
strength Dakin’s solution. The lines of resection are placed in these sections of 
bowel. Unattached cells are killed by half-strength Dakin’s solution. This solu- 
tion will expose cells adherent to the mucosa and covered by mucus. A signifi- 
eant advantage of using half-strength Dakin’s solution for its cancerocidal effect 
is the ready availability of the solution in any operating theater, not to mention 
its pronounced antiseptic properties. Particular attention should be directed 
toward the possibility of deep implantation of tumor cells by through-and- 
through sutures. Deeply implanted cells are much more likely to become trans- 
planted. Our observations to date are insufficient for the drawing of conclusions, 
but past observations would indicate that tumor implantation and transplanta- 
tion occur sufficiently frequently both with and without intestinal antisepsis to 
demand precautions against them. The experimental evidence indicates that 
Dakin’s solution is safe and affords complete protection when properly used. 


RESPIRATORY SUPPRESSION BY NEOMYCIN 

This subject is not properly a part of this paper on intestinal antisepsis, 
but it should be included because intraperitoneal and wound irrigations are 
closely associated with surgery of the colon. The potential hazard of large doses 
of neomycin was suggested in March, 1951.15 

“ |. . it is necessary to issue a warning against placing large quantities of 
neomycin in the peritoneal cavity of man, because, while 3,000 gamma will pro- 
tect a 20 gram mouse from the tremendous insult of the introduction of a fatal 
quantity of feces into the peritoneal cavity, 5,000 gamma of the antibiotic will, 
of itself, kill the mouse.” 

The following discussion was written especially for this presentation by 
Dr. Leo 8S. M. Duplot of the Department of Anesthesiology : 

‘*Pittinger and Long’ determined that a dosage of 2 mg. per kilogram body 
weight in rabbits could produce total neuromuscular blockade when a 50 per 
cent block was already present with ether. These authors also showed that 
neomycin, ether, and curare were mutually potentiating. Combinations of these 
drugs are likely to reach peak blood levels at the end of an operation when 
anesthesia is deepened or curare is added to facilitate peritoneal closure. Addi- 
tional neomycin is used at this time to wash out a contaminated wound. When 
neomyein has been introduced previously into the contaminated peritoneal 
cavity, systemic absorption of neomycin in a patient under ether anesthesia can 
lead to respiratory depression which may be prolonged and profound. This 
ease illustrates the effect of ether and neomycin on respiratory adequacy : 


A 4% pound (2 kilogram) 1-day-old infant underwent a surgical procedure for repair 
of congenital atresia of a portion of the small intestine.14 No premedicant drugs were given. 
Anesthesia was maintained with endotracheal ether in an open, nonrebreathing system. Spon- 
taneous respiration was adequate during the period of the operation and peritoneal closure. 
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One per cent neomycin solution was used intraperitoneally during the operation. After peri- 


toneal closure, the abdominal wound was irrigated with 50 mg. of neomycin in 0.5 per cent 
solution. Practically all of this solution spilled out of the wound. Although no other muscle 
relaxants had been given during the procedure, muscle tone disappeared and respiration be- 
came very shallow. Positive pressure breathing was required for 30 minutes. The endo- 
tracheal tube was removed after 6 hours and the child recovered without further compli- 
cations. 


‘‘The mechanism of action resembles curare in that a ‘‘competitive’’ type of 
neuromuscular block is induced. Curare and neomycin presumably combine 
with receptors at the motor end-plate which ordinarily act to block the action 
of acetylcholine. 

‘“‘The neuromuscular blocking agents such as decamethonium and succiny]l- 
choline exhibit a “dual” action at the motor end-plate. These drugs prevent 
normal breakdown of acetylcholine resulting in a persistent depolarization at 
the end-plate region. This action is termed “Phase I.” ‘Phase II” occurs fol- 
lowing prolonged administration of depolarizing agents at which time a curare- 
like block is manifested. Under a “Phase II” block, neomycin would potentiate 
decamethonium and succinylecholine and vice versa. Eckenhoff® has reported a 
ease of respiratory depression following succinylcholine and neomycin. 

‘*Pittinger and Long™ studied the action following intravenous administra- 
tion of 11 antibiotics, evaluating both their neuromuscular blocking and hypo- 
tensive actions quantitatively in rabbits. Both actions are possessed by strepto- 
mycin, dihydrostreptomyecin, neomycin, kanamycin, and polymyxin B. The 
neuromuscular blocking action of streptomycin, dihydrostreptomycin, and 
neomycin is effectively neutralized by neostigmine methylsulfate which, however, 
enhances this action in the cases of kanamycin and polymyxin B. It is impera- 
tive that this difference in action of neostigmine methylsulfate be correctly 
assessed when respiratory depression induced by one or the other of these 2 
groups of antibiotics is treated. While bacitracin, erythromycin, oleandomycin, 
and tetracycline are not neuromuscular blocking agents, they do have hypo- 
tensive activity. 

‘*Postoperative respiratory depression occurs rarely as a direct result of 
neomycin absorption. Neomycin has been innocuously used in thousands of 
cases under all types of anesthesia. Before concluding that neomycin has caused 
respiratory embarrassment the following more common factors which cause in- 
adequate respiration should always be evaluated and interpreted: (1) pre- 
anesthetic medication with opiates, barbiturates, or ataractics, (2) muscle re- 
laxants such as curare, decamethonium, succinylehloride, (3) the physiologic 
and metabolic effects of anesthetic drugs and techniques including spinal, 
regional, and loeal, (4) prolonged effects of carbon dioxide accumulation and 
hypoxia occurring as a result of hypoventilation during the anesthetic period, 
(5) alteration of the response of the respiratory center to normal stimuli fol- 
lowing prolonged passive or controlled respiration, and (6) mechanical inter- 
ference with breathing by tight dressings or malposition of the patient. 

“Tf the weight of evidence shows that neomycin is the cause of hypoventila- 
tion an antagonist may be administered. Neostigmine and edrophonium are 
effective antagonists and probably act by prolonging the life of acetylcholine. 
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Edrophonium therapy should be tried before neostigmine for 2 reasons. First, 
edrophonium has a short duration of action. If no response occurs, respiratory 
depression is probably not due to neomycin. Second, there are no muscarine- 
like actions of this drug, and therefore it need not be preceded by atropine. If 
the response to edrophonium is favorable then neostigmine preceded by atropine 
will give a more prolonged action. Overtreatment with neostigmine and atropine 
should be avoided. Gray’? has reported cases of cardiac arrest following the 
use of these 2 drugs. Regardless of the response to antagonist therapy, adequate 
ventilation must be maintained by intermittent positive pressure as long as 
necessary until the causative agent has been determined and the effects have 
worn off.’’ 

Respiratory depression can be prevented by avoiding deep ether anesthesia 
or curarization at a time when neomyein may be systemically absorbed, and by 
reducing the dosage of neomycin according to the patient’s weight. A few 
milligrams absorbed by a premature infant under ether anesthesia may produce 
significant additional depression. 

In actual practice large quantities of 0.5 per cent neomycin sulfate solutions 
have been used to irrigate the peritoneal cavity throughout operation in several 
thousands of cases without respiratory paralysis except in the 1 instance of the 
l-day-old infant cited above. There have been no deaths at this institution 
from respiratory failure. Little or none of the solution is left in the peritoneal 
cavity on closure. If an active peritonitis exists, a 0.25 per cent solution is 
used. This more dilute solution is, in all probability, just as effective as is the 
0.5 per cent solution. 

SUMMARY 


It seems superfluous to discuss the question of whether or not intestinal 
antisepsis has any practical value. I believe the results of the application of the 
procedure presented are ample proof of its usefulness at both the experimental 
and clinical levels. 

A reference to the most satisfactory antibacterial agents available is in 
order. The sulfonamides are too slow acting and are only bacteriostatic agents. 
Streptomycin, neomycin, and kanamycin are the only broad-spectrum antibioties 
with bactericidal properties which are not absorbed from the gastrointestinal 
tract and are therefore suitable for consideration. The intestinal flora rapidly 
acquires resistance to streptomycin and it is eliminated from further considera- 
tion. Kanamyein has been available for only a short time, but unfortunately, 
bacterial resistance to it is already appearing. What is even more serious, its 
use is establishing cross-resistance in bacteria against other antibiotics, inelud- 
ing neomycin. Therefore, kanamycin should not be advocated for general use 
as an intestinal antisepsic. 

A warning is issued against spacing the dosage of an intestinal antiseptic 
beyond a 4 hour frequency, because the drugs will not be maintained in the 
upper small bowel in sufficient concentration to suppress bacterial growth, and 
conditions favorable for the outgrowth of the relatively more resistant organisms 


will be established. 
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The cancerocidal action of Dakin’s solution is cited, and its use in the bowel 
at the time of operation as a safeguard against transplantation of tumor cells 
at the line of anastomosis is presented. 

An appeal is made for the safe and proper use of dilute neomycin solutions 
for irrigating the contaminated and infected abdominal cavity and extensive soft 
tissue wounds. The results of long and extensive experience are given together 
with evidence for the efficacy of the practice. The nature of possible complica- 
tions and the manner of their management are described. 

It is contended that the proper use of neomycin ‘and Sulfathalidine as a 
combination is adequately worth while and confers a high degree of protection 
against infection in any procedure which may embarrass the blood supply of 
bowel. 
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from; in vitro formation of hydroxy- 
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breast, advanced, prophylactic bilateral ad- 
renalectomy and oophorectomy for 
(Dragstedt et al.), 885 


therapeutic castration for (Block et 
al.), 877 
postoperative recurrence of, after 32 


years (Danckers et al.), 656 
role of chemotherapy in treatment (Bate- 
man and Carlton), 895 
gastric, late development of, after gastrec- 
tomy for malignant disease (Mor- 
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mammary, advanced, prophylactic bilateral 
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(Dragstedt et al.), 885 
therapeutic castration for 
al.), 877 
chemotherapy in treatment (Bateman and 
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dominoperineal excision in history of 
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(Block et 
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culation using external or common 
iliac artery (Kirklin and Lyons), 648 
Capacitance measurement as method of re- 
cording blood pressure (Adams and 
Corell), 46 
blood 
flow, and oxygen consumption, serial 
studies of, in transplantation of 
homologous canine hearts (Reemtsma 
et al.), 292 
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adrenocortical, ‘‘second look’’ for (Jacob- 
son and Richardson), 384 
of gall bladder, primary (Strauch), 368 
of gastric stump after gastrectomy for 


malignant disease (Morgenstern), 
557 

of lung, microscopic diagnosis of (Edit.), 
495 


uterine, hemorrhage from, multiple arterial 


ligation for (Salzbert and Hoge), 
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Cardiac arrest, elective, use of anaerobic 


energy in (Dodrill and Takagi), 314 
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bypass, high output bubble oxygenator with 
variable oxygenating chamber for 
(L6pez-Belio and Julian), 772 
Cardioplegia, metabolism, and conduction, my- 
ocardial, recent advances in (Creech), 
505 
Cardiospasm following vagotomy (Harris and 
Miller), 568 
Cardiovascular operations, gastrointestinal 
bleeding after, in children (Gilbert 
and Morrow), 685 
surgery, recent advances in (Creech), 500 
Castration, therapeutic, for advanced mam- 
mary cancer (Block et al.), 877 
Cecostomy, emergency, in ulcerative colitis 
with acute toxic dilatation (Klein et 
al.), 399 
Cells, blood, mononuclear, origin of fibroblasts 
from; in vitro formation of hydroxy- 
proline in buffy coat cultures (All- 
gower and Hullinger), 603 
Cerebral embolism by Antifoam A in bubble 
oxygenator system: experimental 
and clinical study (Penry et al.), 
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lesions, hypertonicity of extracellular fluid 
associated with (Wolfman et al.), 
410 
severe hypertonicity of extracellular fluid 
associated with (Wolfman et al.), 
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esophagus, and pharynx, healing 
potential of (Marchetta et al.), 623 
Chemotherapy, role in treatment of breast 


Cervical 


eancer (Bateman and Carlton), 895 


Childhood, infancy and, lymphangioma in 
(Harkins and Sabiston), 811 
Children, young, and infants, pseudocysts of 
pancreas in (Oeconomopoulos and 
Lee), 836 

Cholecystitis and cholelithiasis, residual com- 
mon duct stones after surgery for 
(Bartlett and Dreyfuss), 202 

Cholelithiasis and cholecystitis, residual com- 
mon duct stones after surgery for 
(Bartlett and Dreyfuss), 202 

Circulation, extracorporeal, arterial cannula- 
tion for, using external or common 
iliac artery (Kirklin and Lyons), 
648 

recent advances in (Creech), 501 
of heart, recent advances in (Creech), 508 
myocardial and biliary tract; experimental 

observations using electropolarograph 
(Rogers et al.), 353 

Circulatory failure, acute, thrombosis as cause 
of delayed death in dogs that sur- 
vived (Arroyave et al.), 430 

Clorpactin WCS-90, influence of, on bacterial 
complications of surgery (DuVal and 
Howard), 210 

Colitis, ulcerative, emergency cecostomy in, 
with acute toxic dilatation (Klein 
et al.), 399 

Colon, clearance of radioactive sodium from, 
measurement of acute portal obstruc- 
tion by (Sigel et al.), 571 
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Colon—Cont’d 
preoperative preparation of, role of in- 
testinal antisepsis in (Poth), 1018 
universal aganglionosis of (Edelman et al.), 
667 
Comatose patient per se, hypertonicity of 
extracellular fluid in (Wolfman et. 
al.), 410 
Common duct stones, residual (Bartlett and 
Dreyfuss), 202 
Complications associated with diagnostic 
barium enema (DeCarlo), 965 
bacterial, of surgery, influence of Clorpac- 
tin WCS-90 on (DuVal and How- 
ard), 210 
Compression, outlet, thoracic, anterior scale- 
notomy for (Riddell et al.), 115 
Conduction, metabolism, and cardioplegia, 
myocardial, recent advances in 
(Creech), 505 
Congenital biliary atresia, 
(Krovetz), 453 
therapeutic problem of (Krovetz), 468 
defects of gastric musculature, neonatal 
gastric perforation caused by (Ama- 
deo et al.), 1010 
diaphragmatic obstruction of duodenum 
(Lim et al.), 490 
Constriction, ameroid coronary artery, evalua- 
tion of experimental myocardial re- 
vascularization operations by (Vine- 
berg and Mahanti), 748 
experimental gradual coronary artery, by 
ameroid constrictors (Vineberg et 
al.), 765 
Constrictive pericarditis, diagnosis and treat- 
ment of (Uglov), 247 
Constrictors, ameroid, experimental gradual 
coronary artery constriction by 
(Vineberg et al.), 765 
Coronary artery constriction, ameroid, evalua- 
tion of experimental myocardial re- 
vascularization operations by (Vine- 
berg and Mahanti), 748 
Contrast material, intramural injection of, as 
cause of persistent experimental 
aortic aneurysms in dogs (Economou 
et al.), 21 
media, angiocardiographic and aortographic, 
appraisal of agents used as; nephro- 
toxicity (Killen and Lance), 260 
Cooling, gastric, local, and general hypo- 
thermia in portal blood flow (Heim- 
burger et al.), 534 
intragastric, in acute experimental pan- 
creatitis (Nabseth et al.), 542 
Coronary artery constriction, experimental 
gradual, by ameroid constrictors 
(Vineberg et al.), 765 
perfusion, experimental sham coronary 
endarterectomy with and _ without 
Fineberg et al.), 160 
blood flow, distribution of (Shumacker), 1 
endarterectomy, sham, experimental, with 
and without coronary artery perfu- 
sion (Fineberg et al.), 160 


diagnosis of 
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Corpuscular volume, mean, of erythrocytes 
and hematocrit in experimental 
burns (Schwarzbart), 594 

Crush syndrome, experimental, humoral ef- 
fects of (Snyder and Campbell), 217 

Cultures, buffy coat, in vitro formation of 
hydroxyproline in; origin of fibro- 
blasts from mononuclear blood cells 
(Allgower and Hulliger), 603 

Cystojejunostomy, Roux-en-Y, for pancreatic 
eysts (Rienhoff), 188 

Cysts, pancreatic, treated at The Johns Hop- 
kins Hospital, evaluation of (Rien- 
hoff), 188 
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Defects, congenital, of gastric musculature, 
neonatal gastric perforation caused 
by (Amadeo et al.), 1010 

Development of a new fibrinolytic enzyme and 
its use in surgical lesions. (Connell 
and Rousselot), 709 

Diabetes insipidus, patient with, hypertonicity 
of extracellular fluid in (Wolfman 
et al.), 415 

Diagnostic barium enema, complications asso- 
ciated with (DeCarlo), 965 

Diaphragm, penetrating wounds of (Wolma 
and Moore), 728 

Diaphragmatic obstruction, congenital, 
duodenum (Lim et al.), 490 

Dilatation, acute, of stomach, and paralytic 

ileus, etiology of; studies of plasma 

17-hydroxyeorticoid levels (Carlson 

and Ortiz), 177 

acute, emergency cecostomy in ulcer- 

ative colitis with (Klein et al.), 399 

nephrotoxicity of (Killen and 

Lance), 260 

arteriolar, observations on, in arterio- 

sclerosis obliterans (Strandness et 

al.), 953 

Dissection, neck, radical, long upper flap skin 
incision for (Latyshevsky and 
Freund), 206 


of 


toxie, 
Diodrast, 


Disease, 


mediastinal, 


node, conservative anterior 
radical mastectomy with: ‘‘trap-door 
approach’’ (Yonemoto and Byron), 
908 
Drain, suction, sump, for management of 


gastric and intestinal fistulas (Firme 
and Paine), 436 

Duct stones, common, residual (Bartlett and 
Dreyfuss), 202 

Duodenal ulcer, segmental gastrectomy with 
innervated antrium for (Ferguson et 
al.), 548 

selecting operation for (Edit.), 497 

Duodenum, congenital diaphragmatic obstruc- 

tion of (Lim et al.), 490 


E 


Education, medical, in United States, histori- 
cal development of (Carlson), 695 
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Electropolarograph, experimental observations 
of myocardial circulation and biliary 
tract using (Rogers et al.), 353 
Embolism, arterial, with acute massive 
ischemic myopathy and myoglobin- 
uria (Haimovici), 739 
| cerebral, by Antifoam A in bubble oxygen- 
ator system: experimental and clini- 
cal study (Penry et al.), 784 
determination of fat in urine by mi- 
croscopic and macroscopic methods 
(Adler et al.), 959 
Endarterectomy, coronary, sham, experimental, 
with and without coronary artery 
perfusion (Fineberg et al.), 160 
Enema, barium, diagnostic, complications as 


fat: 


sociated with (DeCarlo), 965 
Enlargement, bladder, intestinal segments 
utilized for, in pediatric patients, 


management of 
999 


and 


with reference to 
exstrophy (Hays and Powell 
| Enzyme, fibrinolytic, new, development 
use in surgical lesions (Connell and 
Rousselot), 709 
| Enzyme-induced peritonitis, proteolytic, patho- 
| logic physiology of (Absolon et al.), 





| 703 
Erythrocytes and hematocrit, mean corpus- 
cular volume of, in experimental 


burns (SchwWarzbart), 594 
| Esophagus, achalasia of (Steichen et al.), 
846 
|  eervical, and pharynx, healing potential of 

(Marehetta et al.), 623 

Evaluation of experimental myocardial re 
vascularization operations by amer 
oid coronary artery constriction 

(Vineberg and Mahanti), 748 
| Excision, abdominoperineal, Miles, role of, 

in history of curative cancer surgery 


(Gilbertsen), 520 


Experimental evaluation of methods for early 


| treatment of snake bite (Ya et al.), 

| 975 
gradual coronary artery constriction by 
ameroid constrictors (Vineberg et 








al.), 765 
mitral regurgitation, hemodynamic observa 
tions (Ross et al.), 795 
myocardial revascularization operations by 
ameroid coronary artery constriction, 
evaluation (Vineberg and Mahanti), 
748 
Exstrophy, management, intestinal segments 
utilized for bladder enlargement in 
pediatric patients, with reference to 
(Hays and Powell), 999 
Extracellular fluid, hypertonicity of, 
ciated with cerebral lesions 
man et al.), 410 
severe hypertonicity of, associated with 
cerebral lesions (Wolfman et al.), 
929 
Extracorporeal circulation, arterial cannula 
tion for, using external or common 
iliac artery (Kirklin and Lyons), 
648 
recent advances in (Creech), 501 


asso 


(Wolf 
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F 


Fat embolism: determination of fat in urine 
by microscopic and macroscopic 
methods (Adler et al.), 959 

in urine, determination, by microscopic and 
macroscopic methods, in fat em- 
bolism (Adler et al.), 959 

Fe29, localization of, in malignant neoplastic 
tumor (Yonehiro et al.), 195 

Femoral bypass grafts (Whitman et al.), 29 

iliac, and popliteal arteries and aorta, oc- 
elusive lesions of, late failures after 
reconstructive operations for (Craw- 
ford et al.), 79 

vein superficial, ligation of (Keisker and 
Bowers), 224 

Ferrous citrate, radioactive, localization of in 
malignant neoplastic tumor (Yone- 
hiro et al.), 195 

Fibrinolytic enzyme, new development and 
use in surgical lesions (Connell and 
Rousselot), 709 

Fibroblasts, origin of, from mononuclear 
blood cells; in vitro formation of 
hydroxyproline in buffy coat cul- 
tures (Allgéwer and Hulliger), 603 

Fistulas, gastric and intestinal, sump suction 
drain for management of (Firme 
and Paine), 436 

Flow, blood, autoregulation of, influence of 
vasconstrictor upon tissue pressure 
and, in normal and renal ischemic 
dogs (Day and Hinshaw), 230 

hepatic, changing effects, on 17-hydroxy- 
corticosteroid metabolism in dogs 
(Englert et al.), 982 
myocardial, oxygen consumption, and car- 
bohydrate metabolism, serial studies 
of, in transplantations of homolo- 
gous canine heart (Reemtsma et al.), 
292 
portal, influence of general hypothermia 
and local gastric cooling on (Heim- 

burger et al.), 534 

laws of, and _ arterial 

(Szilagyi et al.), 55 

reverse, demonstration and quantification of, 
in proximal portal vein following 
side-to-side portacaval anastomosis 
(Long et al.), 125 

Fluid, extracellular, hypertonicity of, asso- 
ciated with cerebral lesions (Wolf- 
man et al.), 410 

severe hypertonicity of, associated with 
cerebral lesions (Wolfman et al.), 

929 

laws of, and_ arterial 

(Szilagyi et al.), 55 

Formation, heterotopic bone, in abdominal 
sears (Classen et al.), 918 


fluid, grafting 


flow, grafting 


G 


Gall bladder, primary carcinoma of (Strauch), 
368 
surgery, Russian, according to Ossipov 
(Kdit.), 692 
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Gastrectomy for malignant disease, late de- 
velopment of gastric cancer after 
(Morgenstern), 557 

segmental, with innervated antrum for duo- 
denal ulcer (Ferguson et al.), 548 

Gastric acid secretion, hormonal phase, mech- 
anism of vagus influence on (Chap- 
man et al.), 722 

cancer, late development of, after gastrec- 
tomy for malignant disease (Morgen- 
stern), 557 

cooling, local, and general hypothermia in 
portal blood flow (Heimburger et 
al.), 534 

hypothermia machine (Wangensteen and 
Smith), 924 

and intestinal fistulas, sump suction drain 
for management of (Firme and 
Paine), 436 

musculature, congenital defects of, neo- 
natal gastric perforation caused by 
(Amadeo et al.), 1010 

perforation, neonatal, caused by congenital 
defects of gastric musculature (Ama- 
deo et al.), 1010 

resection, subtotal, and subdiaphragmatic 
vagotomy, cardiospasm after (Har- 
ris and Miller), 568 

secretory mechanisms of antrum, effect of 
local hypothermia on (Griffen et 
al.), 529 

Gastrointestinal bleeding after cardiovascular 
operations in children (Gilbert and 
Morrow), 685 

hemorrhage, obscure’ recurrent massive 
lower, long intestinal tube as ad- 
junct to laparotomy in localizing 
site (Stahlgren and Leagus), 725 

Gradual coronary artery constriction, experi- 
mental, by ameroid constrictors 
(Vineberg et al.), 765 

Grafting, arterial, assessment of value of 
(Key et al.), 74 

and laws of fluid flow (Szilagyi et al.), 
55 

Grafts, bypass, femoral (Whitman et al.), 

29 

systemic venous, Teflon and, successful use 
in pulmonary artery replacement 
(Moore et al.), 804 

venous (Bower et al.), 132 


H 


Halsted’s operation for inguinal 
(Galletti and Brown), 633 
Hazard, postoperative, silent thrombosis in 
major limb arteries (Key), 734 
Healing potential of pharynx and cervical 
esophagus (Marchetta et al.), 623 
circulation of, recent advances in 
(Creech), 508 
Hematocrit and erythrocytes, mean corpus- 
cular volume of, in experimental 
burns (Schwarzbart), 594 
Hemodynamic observations in experimental 
mitral regurgitation (Ross et al.), 
795 


hernia 


Heart, 
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Hemodynamics and angioplastic procedures 
(Szilagyi et al.), 55 
Hemorrhage, gastrointestinal, lower, obscure 
recurrent massive, long intestinal 
tube as adjunct to laparotomy in 
localizing site (Stahlgren and 
Leagus), 725 
from uterine carcinoma, multiple arterial 
ligation for (Salzberg and Hoge), 
346 
Hemorrhagic pancreatitis, experimental, pro- 
duced by staphylococcal toxin (Cot- 
lar et al.), 587 
Hepatic artery, aneurysm of, splenohepatic 
arterial anastomosis for (McCorris- 
ton et al.), 636 
blood flow, changing effects on 17-hydroxy- 
corticosteroid metabolism in dogs 
(Englert et al.), 982 
regeneration in rats, plasma from patients 
with and without cancer, effects upon 
(McLaughlin), 420 
Hernia, inguinal, Bassini and (Brown and 
Galletti), 631 
Halsted’s operation for (Galletti and 
Brown), 633 
Heterotopic bone formation in abdominal 
sears (Classen et al.), 918 
High output bubble oxygenator with variable 
oxygenating chamber for cardiac by- 
pass (L6pez-Belfo and Julian), 772 
Hill, Luther Leonidas, memorial plaque, pres- 
entation of, 17 
Homografts, femoral (Whitman et al.), 32 
venous (Bower et al.), 132 
Homologous canine heart, transplantation of ; 
serial studies of myocardial blood 
flow, oxygen consumption, and car- 
bohydrate metabolism (Reemtsma et 
al.), 292 
Hormonal phase of gastric acid secretion, 
mechanism of vagus influence on 
(Chapman et al.), 722 
Host variable, unidentified, affecting results, 
in small vesse] anastomosis and re- 
placement in dog (Brown et al.), 987 
Humoral effects of experimental crush syn- 
drome (Snyder and Campbell), 217 
17-Hydroxycorticoid levels, plasma, in etiol- 
ogy of paralytic ileus and acute dila- 
tation of stomach (Carlson and Or- 
tiz), 177 
17-Hydroxycorticosteroids and 17-ketosteroids 
after major operations and thermal 
trauma in man (Markley et al.), 389 
metabolism in dogs, effects of changing 
hepatic blood flow on (Englert et 
al.), 982 
Hydroxyproline, in vitro formation of, in 
buffy coat cultures; origin of fibro- 
blasts from mononuclear blood cells 
(Allgéwer and Hullinger), 603 
Hypaque, nephrotoxicity of (Killen and 
Lance), 260 
Hyperkalemic blood, repeated infusions of, 
in acute compensated hypovolemia 
(LeVeen et al.), 364 
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Hypertonicity, severe, of extracellular fluid 
associated with cerebral lesions 
(Wolfman et al.), 410, 929 

Hypothermia, general, distribution of blood 
flow during (Shumacker), 2 

and local gastric cooling in portal blood 
flow (Heimburger et al.), 534 

local, effect of, on gastric secretory mech- 

anisms of antrum (Griffen et al.), 


529 
machine, gastric (Wangensteen and Smith), 
924 
recent advances in (Creech), 504 
Hypovolemia, compensated, acute, repeated 


infusions of potassium in (LeVeen 
et al.), 364 
I 


[131 in evaluation of thyroid nodules (Attie), 
611 


Ileitis, regional, complicated by adenocar- 
cinoma of ileum: report of two cases 
(Zisk et al.), 970 

Ileum, adenocarcinoma of, regional ileitis 


complicated by, report of two cases 
(Zisk et al.) , 970 

Ileus, paralytic, and acute dilatation of stom- 
ach, etiology of; studies of plasma 
17-hydroxycorticoid levels (Carlson 
and Ortiz), 177 

Iliac artery, external or common, extracor- 
poreal circulation using, arterial can- 
nulation for (Kirklin and Lyons), 
648 

femoral, and popliteal arteries and aorta, 

occlusive lesions of, late failures 
after reconstructive operations for 
(Crawford et al.), 79 

Iliofemoral venous thrombosis, thrombectomy 
in management of (DeWeese et al.), 
140 

Illuminated suction device (Myers), 290 

Incision, skin, long upper flap, for radical 

neck dissection (Latyshevsky and 

Freund), 206 

and childhood, lymphangioma in 

(Harkins and Sabiston), 811 

Infants and young children, pseudocysts of 
pancreas in (Oeconomopoulos and 
Lee), 836 


Infancy 


hormonal 


mechanism, on 
secretion 


Influence, vagus, 
phase of gastric acid 
(Chapman et al.), 722 
repeated, of potassium in acute 
compensated hypovolemia (LeVeen 
et al.), 364 
Inguinal hernia, Bassini and 
Galletti), 631 
Halsted’s operation for 
Brown), 633 
Injection, intramural, of contrast material as 
cause of persistent experimental 


Infusion, 


(Brown and 


(Galletti and 


aortic aneurysms in dogs (Economou 
et al.), 21 

Innervated antrum, segmental gastrectomy, 
for duodenal ulcer (Ferguson et al.), 
548 











SUBJECT INDEX 


Intercostal parasternal lymph nodes, tech- 
nique for biopsy (Hovnanian), 891 
Intestinal antisepsis, role, in preoperative 
preparation of colon (Poth), 1018 
and gastric fistulas, sump suction drain for 
management of (Firme and Paine), 
436 
segments utilized for bladder enlargement 
in pediatric patients, with reference 
to management of exstrophy (Hays 
and Powell), 999 
tube, long, as adjunct to laparotomy in 
localizing site of obscure recurrent 
massive lower gastrointestinal hemor- 
rhage (Stahlgren and Leagus), 725 
Intracardiae use, new retractor for (Robinson 
and Hurwitt), 998 
Intragastric cooling in acute experimental 
pancreatitis (Nabseth et al.), 542 
Iodine, radioactive, in evaluation of thyroid 
nodules (Attie), 611 
Tron, radioactive, localization of, in malignant 
neoplastic tumor (Yonehiro et al.), 
195 
Ischemic kidney, tissue pressure and vasocon- 
strictor influences in, of man and 
dog (Day and Hinshaw), 230 
myopathy and myoglobinuria, acute mas- 
sive, arterial embolism with (Haimo- 
vici), 739 
Ivalon sponge procedure for myocardial re- 
vascularization (Vineberg et al.), 
268 


J 


Jaw, upper, malignant tumors of (Marko- 
witz), 443 


K 


17-Ketosteroids and 17-hydroxycorticosteroids 
after major operations and thermal 
trauma in man (Markley et al.), 389 
ischemic, tissue pressure and vaso- 
constrictor influences in, in man and 
dog (Day and Hinshaw), 230 
Kidneys, effect of lower aortic occlusion on 
(Gagnon et al.), 240 
transplantations of, in azotemic dogs (Man- 
nick et al.), 340 


Kidney, 


L 


Laparotomy, long intestinal tube as adjunct 
to, in localizing site of obscure re- 
current massive lower gastrointes- 


tinal hemorrhage (Stahlgren and 
Leagus), 725 

Legs, communicating veins in, ligation of, 
posterior subfascial approach for 
(Felder and Bernstein), 349 

Lesions, cerebral, hypertonicity of extracellu- 
lar fluid associated with (Wolfman 
et al.), 410 

severe hypertonicity of extracellular fluid 

associated with (Wolfman et al.), 
929 
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Lesions—Cont’d 
occlusive, of aorta and iliac, femoral, and 
popliteal arteries, late failures after 
reconstructive operations for (Craw- 
ford et al.), 79 
surgical development and use of new fibrin- 
olytic enzyme in (Connell and Rous- 
selot), 709 
Ligation, arterial, multiple, for hemorrhage 
from uterine carcinoma (Salzberg 
and Hoge), 346 
of superficial femoral vein (Keisker and 
Bowers), 224 
Limb arteries, major, silent thrombosis, post- 
operative hazard (Key), 734 
Lip, repair of (Scanlon and Staley), 408 
Liver abscess, solitary, in newborn (Madsen 
and Secouris), 1005 
autotransplantation of: description of 
method (Sigel et al.), 940 
and pancreatic function preserved by new 
method of pancreaticoduodenectomy 
(Imanaga), 577 
rat, regeneration of, after partial hepatec- 
tomy, injected with plasma from pa- 
tients with and without cancer 
(McLaughlin), 420 
Localizing site of obscure recurrent massive 
lower gastrointestinal hemorrhage, 
long intestinal tube as adjunct to 
laparotomy in (Stahlgren and 
Leagus), 725 
Long intestinal tube as adjunct to laparot- 
omy in localizing site of obscure re- 
current massive lower gastrointes- 
tinal hemorrhage (Stahlgren and 
Leagus), 725 
Lower gastrointestinal hemorrhage, obscure 
recurrent massive, long intestinal 
tube as adjunct to laparotomy in 
localizing site (Stahlgren and 
Leagus), 725 
Lumbar sympathectomy for arteriosclerosis, 
changes in peripheral pulses after 
(Ruberti et al.), 105 
Lung, carcinoma of, microscopic diagnosis of 
(Edit.), 495 
Lymph nodes, intercostal parasternal, tech- 
nique for biopsy (Hovnanian), 891 
Lymphangioma in infancy and childhood 
(Harkins and Sabiston), 811 


M 


Machine, gastric hypothermia (Wangensteen 
and Smith), 924 
Mammary cancer, advanced, prophylactic bi- 
lateral adrenalectomy and oophorec- 
tomy for (Dragstedt et al.), 885 
therapeutic castration for (Block et 
al.), 877 
chemotherapy in treatment (Bateman 
and Carlton), 895 
postoperative recurrence of, after 32 
years (Danckers et al.), 656 
Massive ischemic myopathy and myoglobinu- 
ria, acute, arterial embolism with 
(Haimovici), 739 
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Mastectomy, radical, with conservative an- 
terior mediastinal node dissection: 
‘‘trap-door approach’’ (Yonemoto 
and Byron,), 908 

Mattress suture, placement of, in one stroke 


by simultaneous passage of two 
needles (Hurwitt et al.), 440 
Maxillary tumors, malignant (Markowitz), 


443 

Mean corpuscular volume of erythrocytes and 
hematocrit in experimental burns 
(Schwarzbart), 594 

Mechanism of vagus influence on hormonal 
phase of gastric acid _ secretion 
(Chapman et al.), 722 

Mediastinal node dissection, conservative an- 
terior, radical mastectomy with: 
‘‘trap-door approach’’ (Yonemoto 
and Byron, 908 

Medical education in United States, historical 
development of (Carlson), 695 

Membrane oxygenator (Gentsch et al.), 301 

Memorial plaque, Luther Leonidas Hill, pres- 
entation of, 17 

Metabolism, carbohydrate, myocardial blood 
flow, and oxygen consumption, serial 
studies of, in transplantation of 
homologous canine heart (Reemtsma 
et al.), 292 

conduction, and cardioplegia, myocardial, 
recent advances in (Creech), 505 
17-hydroxycorticosteroid, in dogs, effects of 

changing hepatic blood flow on 
(Englert et al.), 982 

Microelectrode unit, platinum, for measuring 
oxygen tension (Harris et al.), 962 

Microscopic diagnosis of carcinoma of lung 
( Edit.) , 495 

Miles abdominoperineal excision, role of, in 
history of curative rectal cancer sur- 
gery (Gilbertsen), 520 

Miokon, nephrotoxicity of (Killen and Lance), 
260 


Mitral regurgitation, experimental, hemody- 
namic observations (Ross et al.), 
795 
iJv 


Mononuclear blood cells, origin of fibroblasts 
from; in vitro formation of hydroxy- 
proline in buffy coat cultures (All- 
gower and Hulliger), 603 

Musculature, gastric, defects of, neonatal gas- 
tric perforation caused by (Amadeo 
et al.), 1010 

Myocardial blood flow, oxygen consumption, 
and carbohydrate metabolism, serial 
studies of, in transplantation of 
homologous canine heart (Reemtsma 
et al.), 292 

circulation and biliary tract; experimental 
observations using electropolarograph 
(Rogers et al.), 353 

metabolism, conduction and cardioplegia, re- 
cent advances in (Creech), 505 

revaseularization, Ivalon sponge procedure 
for (Vineberg et al.), 268 

operations, experimental by ameroid 

coronary artery constriction, evalua- 

tion (Vineberg and Mahanti), 748 





SUBJECT INDEX 


Myoglobinuria, acute massive ischemic myop- 
athy and, arterial embolism with 
(Haimovici), 739 

Myopathy and myoglobinuria, acu‘e massive 
ischemic, arterial embolism with 
(Haimovici), 739 


N 


Na22, clearance of, from colon, measurement 
of acute portal obstruction by 
(Sigel et al.), 571 

Neck dissection, radical, long upper flap skin 
incision for (Latyshevsky and 
Freund), 206 

Neo-Iopax, nephrotoxicity 
Lance), 260 

Neoplastic tumor, malignant, localization of 
radioactive iron in (Yonehiro et al.), 
195 

Neonatal gastric perforation caused by con- 
genital defects of gastric muscula- 


of (Killen and 


ture (Amadeo et al.), 1010 
Nephrotoxicity of angiocardiographic and 
aortographic contrast media ( Killen 
and Lance), 260 
Newborn, solitary liver abscess in (Madsen 


and Secouris), 1005 
enzyme, fibrinolytic, development 
use in surgical lesions (Connell and 
Rousselot ), 709 
fibrinolytic enzyme, development and 
in surgical (Connell 
Rousselot), 709 
Node dissection, conservative anterior medias 
tinal, radical mastectomy with: 
‘‘trap-door approach’’ (Yonemoto 
and Byron), 908 
Nodes, lymph, intercostal parasternal, tech- 
nique for biopsy (Hovnanian), 891 
Nodules, thyroid, radioactive iodine in eval- 
uation of (Attie), 611 


and 


New 


use 


lesions and 


Nylon arterial grafts (Whitman et al.), 38 
venous grafts (Bower et al.), 132 
O 
Obliterans, arteriosclerosis, observations on 


arteriolar disease in (Strandness et 
al,), 953 
Obstruction, diaphragmatic, congenital, duo- 
denum (Lim et al.), 490 
portal, measurement of, by clearance of 
radioactive sodium from colon (Sigel 
et al.), 571 
Occlusion, aortic, lower, effect 
function in dog (Gagnon et al.), 240 
ehronie, 


of, on renal 


Occlusive disease, arteriosclerotie, 


value of arterial grafting in (Key 
et al.), 74 
lesions of aorta and iliac, femoral, and 


popliteal arteries, late failures after 

reconstructive operations for (Craw- 

ford et al.), 79 
vascular disorders and 


atherosclerosis, re- 


cent advanees in (Creech), 513 
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Oophorectomy, prophylactic bilateral adre- 


nalectomy and, for advanced cancer 


of the breast (Dragstedt et al.), 885 
Operations, experimental myocardial revas- 
cularization, by ameroid coronary ar- 
tery constriction, evaluation (Vine- 
berg and Mahanti), 748 
‘*Osmoregulatory’’ mechanism, patient with 
defect in, hypertonicity of extra- 
cellular fluid in (Wolfman et al.), 
410 
Ossipov, Russian gall bladder surgery accord- 
ing to (Edit.), 692 
Oxygen consumption, myocardial blood flow, 
and carbohydrate metabolism, serial 
studies of, in transplantation of 
homologous canine heart (Reemtsma 
et al.), 292 
tension, tissue, platinum microelectrode unit 
for measuring (Harris et al.), 962 
Oxygenating chamber, variable, high output 
bubble oxygenator with, for cardiac 
bypass (L6pez-Belio and Julian), 772 
Oxygenator, bubble, high output, with vari- 
able oxygenating chamber for car- 
diac bypass (L6pez-Belio and Jul- 
ian), 772 
membrane (Gentsch et al.), 301 
system, bubble, cerebral embolism by Anti- 
foam A in: experimental and clin- 
ical study (Penry et al.), 784 


g 


P22, diagnosis of thyroid cancer with (Acker- 
man et al.), 615 

Pain, post-discectomy, relief, by sympathec- 
tomy (Dickey), 716 


Pancreas, pseudocysts of, in infants and 
young children (Oeconomopoulos and 
Lee), 836 

Pancreatic cysts treated at The Johns Hop- 
kins Hospital, evaluation of (Rien- 
hoff), 188 

and liver function preserved by new method 

of pancreaticoduodenectomy (Iman- 
aga), 577 

Pancreaticoduodenectomy: method designed 
to preserve liver and pancreatic func- 
tion (Imanaga), 577 

Pancreatitis, experimental, acute, intragastric 
cooling in (Nabseth et al.), 542 

hemorrhagic, experimental, produced by 

staphylococcal toxin (Cotlar et al.), 
587 

d-Pantothenyl alcohol, evaluation of postop- 
erative use of (Goldsmith and Tig- 
nor), 663 

Paralytic ileus and acute dilatation of stom- 
ach, etiology of; studies of plasma 
17-hydroxycorticoid levels (Carlson 
and Ortiz), 177 

Parasternal lymph nodes, intercostal, tech- 
nique for biopsy (Hovnanian), 891 

Pathologic physiology of proteolytic enzyme- 
induced peritonitis (Absolon et al.), 
703 


, Perfusion, 
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Pediatric patients, intestinal segments utilized 
for bladder enlargement in, with 
reference to management of ex- 
strophy (Hays and Powell), 999 

Penetrating wounds of diaphragm (Wolma 
and Moore), 728 

Perforation, gastric, neonatal, caused by con- 
genital defects of gastric muscula- 
ture (Amadeo et al.), 1010 

artery, coronary, experimental 
sham coronary endarterectomy with 
and without (Fineberg et al.), 160 

Pericarditis, constrictive, diagnosis and treat- 
ment of (Uglov), 247 

Peripheral pulses, changes in, after sympa- 
theetomy for arteriosclerosis (Ru- 
berti et al.), 105 

Peritonitis, proteolytic enzyme-induced, path- 
ologie physiology of (Absolon et 
al.), 703 

Pharynx and cervical esophagus, healing po- 
tential of (Marchetta et al.), 623 

Pheochromocytoma in children, use of adren- 
olytic agents in conjunction with 
operation for (Zintel et al.), 328 

Phosphorus, radioactive, diagnosis of thyroid 
cancer with (Ackerman et al.), 615 

Physiology, pathologic, of proteolytic enzyme- 
induced peritonitis (Absolon et al.), 
703 

Plasma 17-hydroxycorticoid levels in etiology 

of paralytic ileus and acute dilata- 

tion of stomach (Carlson and Ortiz), 

177 

patients with and without cancer 

upon hepatic regeneration in rats 

(McLaughlin), 420 

Platinum microelectrode unit for measuring 
tissue oxygen tension (Harris et al.), 
962 

Popliteal aneurysms, bypass grafts for (Whit- 
man et al.), 42 

femoral, and iliae arteries and aorta, occlu- 
sive lesions of, late failures after 
reconstructive operations for (Craw- 
ford et al.), 79 

Portacaval anastomosis, side-to-side, demon- 

stration and quantification of reverse 

flow in proximal portal vein follow- 

ing (Long et al.), 125 

blood flow, distribution of 

macker), 1 

influence of general hypothermia and 

local gastrie cooling on (Heimburger 

et al.), 534 

obstruction, acute, measurement of, by 
clearance of radioactive sodium from 
eolon (Sigel et al.), 571 

vein, proximal, demonstration and quantifi- 
eation of reverse flow in, following 
side-to-side portacaval anastomosis 
(Long et al.), 125 

Post-discectomy pain, relief, by sympathec- 
tomy (Dickey), 716 

Postoperative hazard, silent thrombosis in 
major limb arteries (Key), 734 


from 


Portal (Shu- 
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Potassium, repeated infusions of, in acute 
compensated hypovolemia (LeVeen, 
et al.), 364 
Preoperative preparation of colon, role of in- 
testinal antisepsis in (Poth), 1018 
Preparation, preoperative, of colon, role of 
intestinal antisepsis in (Poth), 1018 
Pressure, blood, cuffless, noncannula, contin- 
uous recording of (Adams and Co- 
rell), 46 
and vasoconstrictor influences 
ischemic kidney of man and 
(Day and Hinshaw), 230 
Primary aseptic anastomosis, resection and, 
treatment of small bowel atresia by 
(Swenson and Fisher), 823 
Prophylactic bilateral adrenalectomy and 
oophorectomy for advanced cancer 
of the breast (Dragstedt et al.), 885 
Prostheses, plastic, in small vessel anastomo- 
sis and replacement in dog (Brown 
et al.), 987 
vascular, recent advances in (Creech), 515 
Proteolytic enzyme-induced peritonitis, patho- 
logic physiology of (Absolon et al.), 
703 
Pseudocysts of pancreas in infants and young 
children (Oeconomopoulos and Lee), 
836 
Pulmonary arteriography, wedge (Bell et al.), 
165 
artery replacement. I. Successful use of 
Teflon and systemic venous grafts 
(Moore et al.), 804 
atelectasis, postoperative, prevention of 
(Radigan and King), 184 
Pulmonary-systemie artery shunt procedures, 
anastomotic, for tetralogy of Fallot 
(Shumacker and Mandelbaum), 320 
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Pulses, peripheral, changes in, after sympa- 
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tissue, 
dog 


thectomy for arteriosclerosis (Ru- 
berti et al.), 105 
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Radical mastectomy with conservative an- 


terior mediastinal node dissection: 
‘*trap-door approach’’ (Yonemoto 
and Byron), 908 

Radioactive ascorbic acid, distribution of, in 


wounded normal and_ scorbutic 
guinea pigs (Postlethwait et al.), 
417 


iodine in evaluation of thyroid nodules 
(Attie), 611 

iron, localization of, in malignant neo- 
plastic tumor (Yonehiro et al.), 195 

phosphorus, diagnosis of thyroid cancer 
with (Ackerman et al.), 615 

sodium, measurement of acute portal ob- 
struction by clearance of, from colon 
(Sigel et al.), 571 
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ta pressure (Adams and Corell), 
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abdominoperineal excision in history 
of (Gilbertsen), 520 
Regeneration, hepatic, in rats, plasma from 
patients with and without cancer, 
effects upon (McLaughlin), 420 
Regurgitation, experimental mitral, hemody- 
namic observations (Ross et al.), 795 
Relief of post-discectomy pain by sympathee- 
tomy (Dickey), 716 
blood flow, distribution 
macker), 1 
function in dog, effects of lower aortic oc- 
clusion on (Gagnon et al.), 240 
transplantation in azotemic dogs (Mannick 
et al.), 340 
Repair of lip (Scanlon and Staley), 
Replacement, abdominal wall (McPeak), 944 
pulmonary artery. I. Successful use of Tef- 
lon and systemic venous grafts 
(Moore et al.), 804 
small vessel anastomosis and, in dog, fur- 
ther studies. I. Plastic prostheses. 
II. Unidentified host variable affect- 
ing results (Brown et al.), 987 
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(Harris and Miller), 568 
and primary aseptic anastomosis, treatment 
of small bowel atresia by (Swenson 
and Fisher), 823 
Retractor, new, for intracardiac use (Robin- 
son and Hurwitt), 998 
Revascularization, myocardial, Ivalon sponge 
procedure for (Vineberg et al.), 268 
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pression (Riddell et al.), 115 
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treatment of (Riddell et al.), 115 
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tion in (Classen et al.), 918 

Secretion, gastric acid, hormonal phase, mech- 
anism of vagus influence on (Chap- 
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trum for duodenal ulcer (Ferguson 
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baum), 320 
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and primary aseptic anastomosis 
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Sodium, radioactive, measurement of acute 
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from colon (Sigel et al.), 571 

Splenohepatic arterial anastomosis for aneu- 
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et al.), 636 
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17-hydroxycorticoid levels (Carlson 
and Ortiz), 177 
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(Felder and Bernstein), 349 
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drain, sump, for management of gastric 
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Paine), 436 
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Syndrome, crush, experimental, humoral ef- 
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(Cotlar et al.), 587 







































1050 


Transplantation of homologous canine heart; 
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a pause for reflection ... Operation finished. | You sit back and 
relax. Blockain* anesthesia lasted long enough with one small injection so that you 
were easily able to proceed from incision to closure without pause for reinjection. 
Longer anesthetic duration... You did that accurate reapproximation of skin 
edges without distortion from freshly introduced anesthetic. And more, Blockain 
persisted post op.—you had no complaints of uncomfortable splints, dressings or 
‘tender tissues. Rapid onset, too... You recall that the pre-incision wait was 
avoided. A case to remember: A 78-year-old patient, arteriosclerotic, poor liver 
function with a transcervical fracture of left femur, underwent a one-hour-and-20- 
minute operation, involving internal fixation of the fracture and the placement of a 
Smith-Petersen nail, with one injection of Blockain. Effect of anesthetic: ‘‘excel- 
lent.”” Onset of anesthesia: “rapid.” Only 60 cc. of Blockain was used. A whiff of 
nitrous oxide was given at the time of actual hammering, to spare the patient emo- 
tional trauma. There were no side effects. BLOCKAIN, 30 cc., 0.5% (5 mg./cc.). 
Write GEORGE A. Breon «& co., 1450 Broadway, N. Y. 18 for additional information. 
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In vitro studies’” employing established tissue culture tech- 
niques demonstrate that TIS-U-SOL, in contrast to so-called 
“physiologic” solutions, does not cause subtle tissue changes 
that contribute to complications following surgical intervention. 

Because TIS-U-SOL is truly physiologic it supports the metab- 
olism of mammalian cells providing a source of energy and 
inorganic ions essential for tissue survival. 


is used in: wound irrigation® / 
surgical washing® /soaking of transplants 
(autografts and homografts)‘ /irrigation 
in fenestration procedures® / preparation 
of tissue culture nutrient media‘ / 
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Dressings ¢ Tissue and Bone Bank Media 
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When the weekend 
(o-it-yourselfer telephones 


“..and this morning, 
Doctor. my back 
is so stiff and sore 


| can hardly move.” 


there is a way to early, 


dependable relief 
of his back distress 


PoTENT— rapid relief in acute conditions 


sare — for prolonged use in chronic conditions 


EASY TO USE: usual adult dosage is one 350 mg. 
tablet 3 times daily and at bedtime (drowsiness 
may occur, usually at higher dosage ) 


SUPPLIED: 350 mg., white, coated tablets, 
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the pain goes while the muscle relaxes 
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field can be maintained by this new skin isolation technic. Regardless of anatomic 
location, contour, or intricacy—Vi-Drape® Film isolates the wound from the patient’s 
own skin bacteria. Vi-Drape Film is a soft, pliant transparent plastic sheet which is 
adhered intimately and firmly to the surgically prepared skin of the operative field with 
Vi-Hesive® Adherant. Incision is then made right through the plastic bacterial barrier 
so that protection is complete to the incisional edge. It will not come loose to permit 
accidental contamination even during lengthy, complicated procedures. Vi-Drape Film 
eliminates the need for interfering skin towels and clips, and thus affords clear 
visibility of the entire operating field as well as easier approach. It is impermeable 


to bacteria and fluids. th er e’ S 

nothing A, 
quite 
like it 












Incise right through the Vi-Drape Film. Wider field of 
visibility facilitates identification of landmarks. Exten- 
sive sterile field is maintained for second incisions or 
double approach. For example—in bilateral herniorrha- 
phy incisions, the large linen drape can be shifted 
without fear of contamination. In inguinal hernia and 
orchidopexy, the scrotum remains visible and accessible 


for palpation, and at the same time is completely sealed 
out of the operative field. In aortal femoral bypass 
procedures, Vi-Drape Film applied extensively can 
achieve a degree of asepsis previously considered im- 
possible, since it allows access to a sterile abdominal 
field as well as in both femoral canals simultaneously, 
without danger of contamination from the perineal area. 











At closure suturing is completed to skin level, 
then the transparent film is peeled. back from 
wound edges, and skin suturing completed be- 
fore the entire film is peeled off. Some sur- 
geons prefer to suture right through the film, 
leaving a small piece intact under the sutures. 
Following either method, Aeroplast® Surgical 
Dressing can be sprayed on as the definitive 
dressing. It forms a tough but flexible plastic 
film dressing impermeable to environmental 
contamination and requiring infrequent changes. 
Photos at left and above courtesy Ralph Adams, M.D., Boston, 
Mass. and Wolfeboro, N. H. 
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Basic technic When 
freshly “prepped” skin is 
dry, Vi-Hesive Adherant 
is sprayed on to an even 
pink tint from about 12” 
distance. Sterilized Vi- 
Drape Film is held taut 
over proposed operative 
area then smoothly 
molded by hand to site 
and wide adjacent skin 
area. Photo courtesy Ralph 
Adams, M.D. 





Sealing off the contaminated colostomy 


or ileostomy, and yet having it visible 
while exploring a new operative field, 
is made possible by the application of 
Vi-Drape Film to the entire area. Photo 
courtesy of Robert M. Zollinger, M. D., William G. 
Pace, M. D. and Marjorie J. Reed, R. N., Columbus, 
Ohio. 


Visibility of landmarks, maintenance of asepsis in operative areas 
previously hard-to-drape, and isolation of the entire operative zone 
are particular surgical advantages of using Vi-Drape Film in neuro- 
surgery, Illustrative is the isolation of the cervical occipital area for 
laminectomy shown above. Photo courtesy Arthur B. Eisenbrey, M. D., Detroit, Mich. 





Large areas can be sealed off 
for thoracic or cardiovascu- 
lar surgery without hiding 
landmarks. Neck and 
shoulders are completely 
isolated from the incision. A 
cleaner, drier operative field 
is possible using Vi-Drape 
Film. When Aeroplast 
Surgical Dressing is used 
postoperatively, evaluation 
of healing can be made 
without removing dressings. 
Photo courtesy Curtis P. Artz, M.D,. 
Jackson, Miss. 
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Smooth molding and close adherence 
of the plastic film to the difficult con- 
tour of the hip, provides an aseptic 
operative area previously considered 
almost impossible to achieve. Vi-Drape 
Film clings closely to the skin through- 
out long procedures. Photo courtesy Chas. 
G. Lovingood, M.D., Frank L. Shively, Jr., M.D. 
and Albert M. Storrs, M. D., Dayton, Ohio. 





Isolation of the anal area from the 
vaginal orifice during correction of 
prolapse of the vaginal vault avoids 
contamination by fecal extrusions. 


Exteriorized vaginal vault is pro- 
tected from contamination by 
Vi-Drape Film clinging closely to 
vaginal orifice during procedure 
and by isolation of the anus. Photos 
courtesy C. Paul Hodgkinson, M. D., Detroit, 
Mich, 


To prevent trauma, desiccation and 
infection — Vi-Drape Film is fre- 
quently used as a protective wrap 
for exposed organs as shown above 
holding intestines during an aortic 
graft. Photo courtesy Chas. G. Lovingood, 
M.D., Frank L. Shively, Jr., M.D. and Albert 
M. Storrs, M.D., Dayton, Ohio 


Would you like to see a full-color 
sound motion picture further illus- 
trating the application of Vi-Drape 
Film in varied surgical procedures? 
The film, “A New Transparent 
Plastic Surgical Drape,” produced 
by Robert M. Zollinger, M.D., 
William G. Pace, M.D. and 
Marjorie J. Reed, R.N., at Ohio 
State University Department of 
Surgery, is available for showing to 
all members of the surgical team. 


Please send requests to: 

AEROPLAST CORPORATION 
Station A—Box 1, Dayton 3, Ohio 
Vi-Drape® Film, Vi-Hesive®Adherant-Pats.Pend. 
Aeroplast® Dressing-U.S. Pat. No. 2,804,073 


All photos shown are of actual procedures, 
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ISTANBUL, 

on the | 
Bosporus, - 
knows 


PENTOTHAL 


Istanbul is a fascinating blend of 
Asian and European cultures. The 
past surrounds you with fabled 
mosques, stately minarets. At the 
same time, you see’a growing evi- 
dence of a modern, progressive city. 
And doctors here, as sarywiiere, 
choose Pentothal. They sence that no 


other intravenous anesthetic offers 





them a background of over 3200 pub- 
lished world reports and a quarter of eS 
a century of continuous use. Good “tie 
reasons, too, for your trust. bs 
3 ; 


SODIUM 
(Thiopental Sodium, Abbott) 


ABBOTT in intravenous anesthesia— 
a drug of choice the world over 





ISTANBUL, BY ERIC VON SCHMIDT (opposite page), is available 
in handsome wide-margin print. Write Professional Services, 
Abbott Laboratories, North Chicago, Illinois, 





+ 
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You'll find Abbott's disposable venoclysis set, 
. SO the Venopak, particularly simple to use. 
Sim p le Just screw it into place on the bottle. No 
: piercing pin to drive. No vacuum to relieve. 
CO Drip chamber priming is under your full 
control. Merely squeeze the ready-coiled 
Se C tubing to bri-g fluici to the desired level. 
u Pp You regulate rate of flow with a slide-type 
clamp. Dependable. Its setting doesn’t change 
if the patient inadvertently pulls the tubing. 

Filtered air bubbles rising in the bottte help you monitor the 
continued flow when you are distant from the patient. 

Supplemental medication to add? Easy. Choose b=t~een two 
routes. If you want the full dose to take immediate effect, 
inject through the gum rubber site, while holding the plastic tubing 
shut. Or if you want gradual effect, inject medication into the 
bottle through the air inlet. (No need to install an auxiliary check 
valve when you do so. The Venopak air inlet doesn’t leak.) 

Bubbles rising from the air inlet will suffice to mix most 
medications into your solution. _ 

Emergency? The Venopak lets you switch to blood transfusion 
instantly, without making a new venipuncture, and without changing 
the basic hookup. Just plug into the Venopak air inlet, using 
Abbott's Secondary Blood Administration Set. 


Blood will automatically take over. 
Similarly, you can easily add other fluids by the secondary route. 


The Venopak, with refinements in details, has proved itself 
during more than two decades of hospital experience and approval. 
No design is faster to set up than Abbott’s, none is more reliable. 
Won't you ask your Abbott man to demonstrate soon? 


Venopak is a registered trademark of Abbott Laboratories 


ABBOTT 











IDWDepenadabilie 


‘-BROWN-HARRISON 
BLOOD HEAT EXCHANGER ASSEMBLY 
For Use With Extracorporeal Circulation 


DESIGNED TO BE USED WITH ANY TYPE HEART-LUNG MACHINE 


Developed for clinical use and research and as a means of producing, con 
trolling and correcting hypothermia during extracorporeal by-pass and fo! 
maintaining normal blood temperature during extracorporeal circulation 
when hypothermia might be considered undesirable. 


Only 175 cc. of blood are required 

to fill the exchanger. The over-all 5 aay i. 
length is approximately 18.5”, di- 
ameter 2.75’, weight approximate- 

ly 7 Ibs. 


SPECIAL FEATURES 

e Cooling and warming tempera- 
tures automatically maintained 
within 1% degree F. 

e Automatic hot and cold water 
blending with single control. Bear 

e Completely portable, requiring [ 
less than 2.5 square feet floor ‘or 


space. 


e Fabricated of type 304 stainless 500 1800 2500 3500 4500 5500 
steel ‘ BLOOD FLOW - CC./MIN. 


e Designed for through cleaning 
and steam sterilization. 


WATER FLOW - 11,000 CC./MIN 


Blood Heat Exchanger 
| on BLOOD TEMPERATURE CHANGE Assembly No. 100 
Graphs and photos illustrate heart " “ 
transfer characteristics of both the 
single unit exchanger (upper right, 
completely assembled) and double 
unit exchanger (lower right, two 
exchanger units in series) at vari- 
ous blood flow rates and a water 
flow rate of 11,000 cc./min. 


Where greater heat transfer capac- 
ity is desired for clinical use with van piew-ucee GC.7Min 
large patients or for research ap- "eae 
plication, a special adapter may be | 
used to join two exchanger units ; = Fe 
in series as shown in lower right. 0 

SCO = 1500-2500 = 3500 = #500 


4s i . FLOW - ¢.C/ MIN. 
Write for brochure describing technical ia lic 


details, accessories, and price listings. 
Distributed by 


Ward Labora foties Double me ‘Heat 


Exch f ished with 
7470 E. Markham Ave.e P.O. Box 2305 Durham, N. C. pod 4 No. 150 i 
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DREAMS NEED SOME HELP. Saving with U.S. Savings Bonds is a good way to turn a 
dream into reality. The Payroll Savings Plan makes saving automatic. 


Let the Government Pay You | 


lor saving for something you want 


An installment plan that pays you interest sounds surprising, doesn’t 
it? That’s what happens when you buy U.S. Savings Bonds. They now 
pay you 334% compounded semi-annually when held to maturity. 
With this new rate, $3 becomes $4 fourteen months faster than before 
—in just 7 years, 9 months. Make your dreams come true, faster than 
ever, with U.S. Savings Bonds. 


ADVANTAGES WORTH THINKING ABOUT 


« You can save automatically with the Payroll Savings Plan - You now é 
earn 334% interest to maturity - You invest without risk under a U.S. ; 
Government guarantee + Your money can’t be lost or stolen - You can get | 
your money, with interest, anytime you want it « You save more than 
money —you help your Government pay for peace » Buy Bonds where you 


work or bank. i 


ha RR erecos re 





NOW every Savings Bond you own—old F 
or new—earns 44% more than ever before. 











You save more than money with U.S. Savings Bonds 


The U.S. Government does not pay for this advertising. 
The Treasury Department thanks The Advertising Council ; ; 
and this magazine for their patriotic donation. b> _ , 
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Siaplocosel 


CHLOROMYCETIN 


IN VITRO SENSITIVITY OF STAPHYLOCOCCUS AUREUS 
TO CHLOROMYCETIN AND TO THREE OTHER ANTIBIOTICS* 


HE §=6CHLOROMYCETIN 


iva §=6ANTIBIOTIC A 


Lv 6 ANTIBIOTIC B 
Staphylococcus aureus, coagulase-positive, was isolated in pure culture 
ANTIBIOTIC C from 99 of 100 consecutive cases of puerperal breast abscess requiring 
surgical treatment. ® Adapted from Knight & Nolan.* 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including 
Kapseals® of 250 mg., in bottles of 16 and 100. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have 
been associated with its administration, it should not be used indiscriminately or for minor 
infections. Furthermore, as with certain other drugs, adequate blood studies should be made 
when the patient requires prolonged or intermittent therapy. 


References: (1) Finland, M.; Jones, W. FE, Jr., & Bennett, I. L., Jr.: Arch. Int. Med. 104:365, 1959. (2) Welch, H., in Welch, 
H., & Finland M.: Antibiotic Therapy for Staphylococcal Diseases, New York, Medical Encyclopedia, Inc., 1959, pp. 14, 16. 
(3) Nichols, D. R., & Martin, W. J.: Surg. Gynec. & Obst. 107:523, 1958. (4) Knight, I. C. S., & Nolan, B.: Brit. M. J. 1:1224, 1959. 





PARKE-DAVIS 








PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN __,,,,, 











} This is another example of how the medical sciiacibiin and the American Cancer 
P Society can cooperate in essential public education in the fight against cancer. 


AMERICAN GANCER SOCIETY 
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PUMP OXYGENATOR. 
for specific use in 
Regional and 
Tumor Perfusion 


| SIGMAMOTOR 


Fulfills the Requirements 
for Small Flow, Compactness, 
Efficiency and Low Cost 














@ Accurate Control of Flow Rates 
@ Designed for Ease of Operation 
@ Requires Minimum Amount of Priming Blood i Le 








regional and tumor perfusion have led 


i 

f 

Recent developments in the field of 
' 

to the design of specialized Sigmamotor 


if Equipment. 

& e unit utilizes two Sigmamotor Mode 
E The unit utili Sig Model 
T-MS5 Pumps, a Hyman “Pulmo Pak” 
‘ Oxygenator manufactured by Abbott 


Laboratories, and the necessary tubing 
and fittings to complete the system. Other 
types of oxygenators can easily be incor- 
porated, if desired. The pumps will give 
a loop flow with the arterial and venous 
pumps operating in opposite directions. 
The complete unit as presently assembled 
incorporates the latest modifications 
desired in a regional or tumor perfusion 
apparatus. The components have been 
repeatedly used clinically. The unit will 
be a valuable aid to any group working 
in the perfusion field. It is also very use- 
ful as a laboratory or small flow clinical 
heart-lung machine. 





: 


SIGMAMOTOR, INC. 


37 N. MAIN STREET MIDDLEPORT, N. Y. Write for literature and prices. 
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Sharpen your diagnostic skill in the recognition of 


puzzling heritable disorders with this practical guide 





Pigeon breast, “‘ganglingness,” mild pectus 
excavatum, kyphoscoliosis, flat feet—all are 
typical examples of common heritable dis- 
orders which the pediatrician, the internist, 
the orthopedist and other physicians respon- 


sible for the primary care of the patient are 
in the best position to evaluate and treat. 


Based on a new concept in medicine, the rec- 
ognition of the inheritability of many common 
disorders of connective tissue, this book can 
open for you a whole new horizon in medicine 
through which the principles of genetics may 
some day be applied in the prevention of 
these syndromes. Yet, this book can be an 
important diagnostic aid to you right now 
since many of these syndromes have been 
recognized as common causes of puzzling, 
seemingly unrelated disorders that are difficult 
to differentiate, 


Just Published! New 2nd Edition 


McKusick 


HERITABLE 
DISORDERS OF 
CONNECTIVE TISSUE 


This new enlarged 2nd edition of Dr. Victor 
McKusick’s book can provide you with a 
clearer understanding of the clinical manifes- 
tations of all five generalized and hereditary 
disorders of connective tissue which are more 
common than often thought—the Marfan 
syndrome, Ehlers-Danlos, osteogenesis imper- 
fecta, pseudoxanthoma and the Hurler syn- 
drome. The book can help you gain a new 
understanding of all diseases of connective 
tissue including the various forms of arthritis 
and the collagen vascular group. You'll find 
the principles of genetics as applied to man 
are well illustrated by these syndromes. 


By VICTOR A. McKUSICK, M.D., Associate Professor 
of Medicine, Joins Hopkins University School of 
Medicine. Published January, 1960. 2nd edition, 
333 pages, 67%” x 10”, illustrated. Price, $12.00 


Use this handy coupon to order on 10 day approval 


The C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Mo. 


Dear Sir: 


Please send me on 10 day approval a copy of McKusick, HERITABLE DISORDERS OF CONNECTIVE TISSUE, priced at $12.00. 
| understand that if | am not completely satisfied, | can return the book within 10 days with no charge or obligation. If 


remittance is enclosed, publisher pays the mailing costs. 


l 
l 

| 

| 

| 

| 

| (] Payment enclosed 
| 

l 

| 

| 

| 

| 


(Same return privilege) 


(] Charge my account 


[] Open an account 
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NEEDLE 
HOLDERS 

WITH 

T-C® JAWS 
Pat. No. 2,795,225 
Ayers 

Baumgartner 

Collier 

Crile 

Halsey 

Heaney 

Masson 104%”, 1144” 
Mayo 6”,7”, 8” 
New Orleans 

Sarot 

Wangensteen 
Webster 


Stainless Steel 
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* Sklar T-C® Needle Holders incorporate 
Tungsten Carbide as an integral part of the 
jaws. This revolutionary development elimi- 
nates the disadvantages of welded inserts. 


T-C Jaws Assure... 


POSITIVE GRIP... The hard surface of the jaws com- 
bined with very fine hand filed serrations prevents 
rotation with the important advantage of avoiding 
damage to fine suture needles. 


DEPENDABILITY ...No inserts to loosen or fall out 
... original temper and strength of jaws is preserved. 


To distinguish T-C Needle Holders from the standard 
instruments, the handles are copper plated for ready 
identification. The copper plating will darken after 
autoclaving, but no attempt should be made to retain 
the original color as the condition is purely cos- 
metic. T-C Needle Holders will be supplied without 
copper plated handles upon request. 


These superior, dependable instruments are priced 
slightly higher than our standard pattern Needle 
Holders. 






Available through 
accredited surgical 
supply dealers. 





\ 





LONG ISLAND CITY, NEW YORK 
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Physicians know that in every pint of | 
blood lie vital hidden treasures. ; 


? ———The AMERICAN RED CROSS knows | 
\ = ff this, too. Through the Blood Program, li- : 
. —censed by the National Institutes of Health, 


it provides i 


@ whole blood to hospitals served by 
the program 


@ blood for national emergencies 


@ blood derivatives to physicians and 
hospitals... serum albumin, gamma 
globulin, fibrinogen, fresh-frozen 
plasma and packed red cells 


@ crude fractions for research 


Encourage donors to expand the availa- 
bility of life’s most precious fluid by giving 
blood wherever there are facilities for re- 
ceiving it. 
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advancing with surgery 


ETHICON’ 








ELECTRON BEAM STERILIZED 






stronger, more pliable 
SURGICAL GUT 
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nutritional therapy in the “therapeutic” jar 


STRESSCAPS helps meet increased metabolic requirements in burns, fractures and 
wounds. Abnormal levels of water-soluble vitamins are suddenly required with other 
nutritional factors—just as the stress reaction induces severe depletion’? and alters 
metabolism.? High potency supplements must be administered’? as provided by 
STRESSCAPS, to support rapid recovery and prevent general complications of meta- 
bolic failure. Of “therapeutic” importance to the out-patient, the attractive STRESS- 
CAPS jar is a convenient reminder of daily dosage...insuring adequate intake over 
the therapeutic course. 


Each capsule contains: Thiamine Mononitrate (Bi) 10 mg., Riboflavin (B2) 10 mg., Niacinamide 100 mg., 
Ascorbic Acid (C) 300 mg., Pyridoxine HC! (Bs) 2 mg., Vitamin Bi2 4 mcgm., Folic Acid 1.5 mg., Calcium 
Pantothenate 20 mg., Vitamin K (Menadione) 2 mg. Average dose: 1-2 capsules daily. 

1, Richardson, M. E.: J. Am. Osteop. A. 57:562 (May) 1958. 2. Mason, M. L.: Northwest Med. 57:1439 (Nov.) 1958. 3. Cole- 
man, S. S.: Am. J. Surg. 97:43 (Jan.) 1959. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QQ 


STRESSCAPS 


Stress Formula Vitamins Lederle 
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Edited by H. F. MOSELEY, 
M.A., D.M., M.Ch. (Oxon), 
F.A.C.S., F.R.C.S. (Eng.), 
Assistant Professor of Sur- 
gery, McGill University; As- 
sociate Surgeon Royal Vic- 
toria Hospital, “Montreal, 
Canada. Published Febru- 
ary, 1959. 3rd edition, 1336 
pages, 6%” xX 10”, 738 text 
illustrations, 108 color plates. 


Are You Looking for the 
“Perfect” Book on Surgery? 


Examine this new 3rd edition of 


TEXTBOOK OF SURGERY 


Edited by H. F. Moseley, M.A., D.M., F.A.C.S. 
Written by 40 Well Known Clinicians and Surgeons 


As you well realize, doctor, “perfection” is a nebulous, virtually 
unattainable state—a criterion that varies with the judgment of 
the individual. If your evaluation of the “perfect” book on 
surgery is one that is fresh, concise, up-to-date and well 
rounded, you must examine the new 3rd edition of TEXT- 
BOOK OF SURGERY. 


For here is a surgical textbook that is truly up-to-date—that is 
well rounded without undue emphasis on the surgery of any 
one part of the body—that is copiously illustrated with over 
700 text photographs and drawings and well over 100 color 
plates in a field where visual aid is so important. Integrating 
basic principles with clinically tried procedures, this book 
gives you “reasons why” certain procedures are recommended 
so that it can help you understand the thinking behind all 


types of surgery. 


Edited by Dr. H. F. Moseley and written by 40 outstanding 
surgeons and educators, the new 3rd edition of this popular 
book has been completely revised, expanded and brought up 
to date to include all the recent advances in surgery. Included 
in the staff of 40 contributors are 12 new contributors; the 
entire group worked as a closely knit team to produce a book 


Price, $17.00. 5 
strong in every area. 

The sections on surgery of the heart, great vessels and lungs 
have been completely rewritten and an important new chapter 
on “Pediatric Surgery” written by Dr. Harvey E. Beardmore 
and Dr. Gordon M. Karn add much to the value of this re- 
vision. The addition of new illustrations and new color plates 
which now total well over 100 make this the most wll nce 
illustrated surgery textbook available today. 





The C. V. Mosby Company 


3207 Washington Boulevard, St. Louis 3, Missouri 


Dear Sir: eee eens ae See: 
Please send me on 10 day approval a copy of Moseley’s TEXTBOOK OF 
SURGERY, priced at $17.00. I understand that if I am not completely 
satisfied, I can return the book within 10 days with no charge or obligation. 


Use This 
Coupon to 
Order on 


10 Day (J) Payment enclosed 


(Same return privilege) 
Approval! 


[] Charge my account 


| 
I 
| 
| 
| 
| 
If remittance is enclosed, publisher pays the mailing charges. 
I 
| 
| 
| 
| 
| 
| 
| 
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CLORPACTIN® XCB 


e to destroy viable tumor cells in cancer surgery 
in preventing local recurrences by seeding 


RENACIDIN® 


e to prevent plugging by calcium deposits of 
catheters placed in the urinary tract 


CLORPACTIN® WCS-90 


an cole oc -1-) anon nl celal (ommiani-coadle)al-Wme) @r-lal-ltiel elie) dlomar-ldeia:) 
such as infected wounds, empyemas and sinus tracts 


Jum Colm c-10 [0 e1-mm dgt-Muale lag) e\-1 ame) mm 0le)-) co) 01-1 ¢-] N-Male iron d1e) a0 
resulting from both clean and contaminated wounds 


3 


1 

BACON, HARRY E., and BERKLEY, 
J. L.: Refinements in Prevention of 
Recurrent Carcinoma Prior and Dur- 
ing Resection of the Colon and Rec- 
tum; Preliminary Report; Jour. of 
Int'l. College of Surgeons, Vol. 30, 
No. 5, Nov. 1958. 


SOUTHWICK, HARRY W. and 
COLE, WARREN H.: Prophylactic 


and Adjuvant Measures in the 
Treatment and Carcinoma of the 
Colon; N. Y. State Jour. of Med. P. 
86-103, Vol. 59 No. 1, Jan. 1, 1959. 


2 

MULVANEY, WILLIAM P.: “A New 
Solvent for Certain Urinary Calcifi- 
cations”, Jour. of Urology, Oct. 
1959. 


GLIEDMAN, M. L., GRANT. R. N., 
VESTAL, B. L. and KARLSON, K. E.: 
Impromptu Bowel Cleansing and 
Sterilization; Surgery 43: Pg. 282- 
287, Feb. 1958. 


DuVAL, MERLIN K. and HOWARD, 
FRANK H.: “‘The Influence of Clor- 
pactin WCS-90 on the Bacterial 
Complications of Surgery’’, Surgery, 
Pg. 210-216, Feb. 1960. 


Literature and references on the above are available on request. 


Pharmaceutical 
Division 


June, 1960 


UARDIAN 
HEMICAL 


ORPORATION 


38-15 30th St., Long Island City 1,N.Y. 
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faster recovery, greater comfort 
for your OB-GYN patents 
















































































Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FURACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 
tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CREAM 


BRAND OF NITROFURAZONE 


FurAcIN 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of 
3 oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 


l ) THE NITROFURANS —a unique class of antimicrobials 
0,N k 
° EATON LABORATORIES, NORWICH, NEW YORK 
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The first issue, published in January, proved C. P. T. an 
immediate success! Here are just a few appraisals from 























































scores of letters of appreciation received from subscribers. 

| ¥ 
| £ 

“C. P. T. has pleased me greatly ...I feel that every practitioner in medi- 
cine is in need of such a publication.” . 
A 
“The Current Drug Therapy article on the phenothiazines was, to me, very instructive. | 7 
It dispelled some of the fog in which I found myself in regard to tranquilizers.” D 
| G 
“Here was a journal | had been waiting for.” in 
H 
“It should rise as the major guide for the use of newer therapeutic agents.” | ™ 
E} 
*“*Especially interested in Harrell’s excellent review.’’ (Fungus diseases) - 
Ke 

“‘Particularly did I like the articles on the anthelmintics and the phenothiazines.”’ 

“Undoubtedly acceptance by people with a primary interest in drugs will be 
immediate and widespread.” I 
Th 
“‘Informative and concise, not only supplying me with new information but also helping Ms 

me arrange the information in my mind for easier recall.”’ 
M: 
*‘Excellent... high standards and wide range of articles... most welcome!”’ ai 
] 
“If January issue is an example of future issues, you can place me on the list of Th 
permanent subscribers.”’ 
Purpose and Scope of C.P.'T. 
C. P. T. has been established to gather together and publish in one place the best 
available papers on clinical pharmacology and therapeutics. Contents are pre- 









sented with the needs of busy clinicians in mind; original papers are concise; 
reviews and symposia are comprehensive; all material is authoritative. It is edited 
particularly for clinicians—for family physicians, internists, pediatricians, der- 
matologists, surgeons, anesthesiologists and others who always must have the 
latest dependable pharmacological information at hand. Its scope is limited to 
the effects of drugs in man, 
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Cwoll Vow 


USE THIS COUPON: 


Subscribe to this timely publi- 
Cation devoted exclusively to 
clinical pharmacology and thera- 
peutics! Take advantage of the 
generous introductory offer de- 
scribed on the enrollment form! 


Cee ee eeeeeseeeeeeeseeeeeee 






Dear Sirs: 
Enroll me as a Subscriber to CLINICAL PHARMACOLOGY AND THERAPE 
TICS. Send the first two issues free. Bill me for $12.50 (Canada & La’ 
America, $13.00; elsewhere, $13.50) for the next six bimonthly issues. 















[_] tm enclosing my check fer $.....00ccccccccvessasavasecsesse 
(Attach your check; receive 3 issues free!) 


[ ] | am in Gen. Practice ae specialize (LC) full-time 
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an important solution 
in the 
management of 
resistant staphylococcus infections 


— = Penicillin (131,056-fold increase) 
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Vancocin (4 to 8-fold increase) 


Fold Increase in Resistance 
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Number of Transfers 


DEVELOPMENT OF RESISTANCE BY STAPH. AUREUS TO VANCOCIN 
AND PENICILLIN—Development of resistance to Vancocin has not yet 
been demonstrated clinically. It is even difficult to “force’’ development 
of resistance in laboratory studies. 
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VANCOCIN 


(vancomycin, Lilly) 


e Vancocin is bactericidal in readily achieved serum concentrations. 


e Vancocin is effective against antibiotic-resistant gram-positive pathogens. 
Cross-resistance does not occur. 


e Vancocin averts the development of antibiotic-resistant organisms. 


Supplied: 

Only as Vancocin, I.V., 500 mg., in 10-cc. rubber-stoppered ampoules. Before 
administration, the physician should consult essential information contained in 
the package. 





ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 


030100 
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= Visualization achieved with Cholografin results from the high concen- 
tration of the medium attained in the bile through the prompt and rapid 
excretion of Cholografin by the liver; visualization is in no way dependent 
on absorption of the medium from the bowel or on the concentrating power 
of the gallbladder. m Provides reliable diagnostic information, both before 
and after surgery, on the gallbladder, on the course and calibre of the 
extrahepatic ducts and on the presence of stones, strictures, tumor in- 
vasion and anomalies of the ducts. m Filling of the gallbladder begins 
within an hour, permitting visualization of even the nonfunctioning gall- 
bladder; the greatest concentrations of Cholografin are generally found 
in the gallbladder in 2 to 2% hours. 

Cholografin provides “...a reliable method for rapid visualization of the 
biliary tract irrespective of whether or not the gallbladder is present and 
independent of its ability to concentrate its contents.’’ Shehadi, W.H.: 
Am. J. Gastroenterol. 28:236 (Sept.) 1957. 


“When injected intravenously, (Cholografin] provides a reliable, rapid, and 
safe medium for visualization of the entire biliary tract, as demonstrated 
by our experience in over 200 cases.”’ Shehadi, W.H.: Intravenous chole- 
cystocholangiography. J.A.M.A. 159:1350 (Dec. 3) 1955. 


Available as: Cholografin Methylglucamine (Squibb lodipamide Methylglucamine 
52% solution). Each package contains one 20 cc. ampul and one 1 cc. ampul 
for sensitivity testing. Cholografin Sodium (Squibb lodipamide Sodium 20% solu- 
tion). Each package contains two 20 cc. ampuls and two 1 cc. ampuls for sensi- 
tivity testing. Cholografin Methylglucamine has twice the radiopaque iodine 
content of Cholografin Sodium so that it provides adequate opacification in 
half the volume. : lal 
Squibb lodipamide 


CHOLOGRAFIN 


a reliable, well-tolerated, intravenous contrast medium 








SQUIBB “fp fp sauitn Quality — the Priceless Ingredient 


‘CHOLOGRAFIN’® IS A SQUIBB TRADEMARK 
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How new Dianabol rebuilt muscle tissue 
in this underweight, debilitated patient 


Patient was weak and emaciated before 
Dianabol. R. C., age 51, weighed 160 
pounds following surgery to close a perfo- 
rated duodenal ulcer. His convalescence was 
slow and stormy, complicated by pneumonia 
of both lower lobes. Weak and washed out, 
he was considered a poor risk for further 
necessary surgery (cholecystectomy). 
Because a conventional low-fat diet and 
multiple-vitamin therapy failed to build up 
R. C. sufficiently, his physician prescribed 
Dianabol 5 mg. b.i.d. 
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Patient regains strength on Dianabol. In just 
two weeks R. C.’s appetite increased sub- 
stantially; he had gained 912 pounds of 
lean weight. His muscle tone was improved, 
he felt much stronger. After 4 weeks, he 
weighed 176 pounds. Biceps measurement 
increased from 10” to 1112”. For the first 
time since onset of postoperative pneu- 
monia, his chest was clear. Mr. C.’s physi- 
cian reports: “He tolerated cholecystec- 
tomy very well and one week postop felt 
better than he has in the past 2 years.” 


Surgery 














Dianabol: new, low-cost 
anabolic agent 


By promoting protein anabolism, Dianabol 
builds lean tissue and restores vigor in 
underweight, debilitated, and dispirited 
patients. In patients with osteoporosis 
Dianabol often relieves pain and increases 
mobility. 

As an anabolic agent, Dianabol has 
been proved 10.times as effective as 
methyltestosterone. Yet it has far less 
androgenicity than testosterone propio- 
nate, methyltestosterone, or norethandro- 
lone. 

Because Dianabol is an oral preparation, 
it spares patients the inconvenience and 
discomfort of parenteral drugs. 

And because Dianabol is low in cost, it 
is particularly suitable for the aged or 
chronically ill patient who may require 
long-term anabolic therapy. 


Supplied: Tablets, 5 mg. (pink, scored); 
bottles of 100. 


Complete information sent on request. 


Dianabol 


(methandrostenolone CIBA) 


converts protein to 
working weight in wasting 
or debilitated patients 


GiBA 


2/2829mB SUMMIT, NEW JERSEY 


June, 1960 



































Changing Your Address? 


When you move, please— 


(1) Notify us to change your address— 
allow us six weeks to make the 


change. 


(2) Mention the name of this Journal. 
(We publish twelve periodicals.) 


(3) Give us your old address. If possi- 
ble, return the addressed portion of 
the envelope in which we sent your 
last copy. 


(4) Give us your new address—complete 
—including the Postal zone number. 


(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington 
Blvd., St. Lowis 3, Mo. 
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Proven 


Effective 


for relief of anxiety and tension 


e simple dosage schedule produces rapid, reliable 
tranquilization without unpredictable excitation 


e no cumulative effects, thus no need for difficult 
dosage readjustments 


jaundice or agranulocytosis 





Miltown: 


meprobamate (Wallace) 


Usual dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated 
tablets; or as MEPROTABS*— 400 mg. unmarked, coated tablets. 






® 


ff) WALLACE LABORATORIES / New Brunswick, N. J. 


Om-2058 
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in over five years of clinical use and 
more than 750 published clinical studies 


Outstandingly Safe 


e does not produce ataxia, change in appetite or libido 


e does not produce depression, Parkinson-like symptoms, 


e does not impair mental efficiency or normal behavior 


#TRADE-MARK 
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Of time & trials 
& intestinal surgery 


SULFASUXIDINE has passed “the test of time and innumerable clinical 
trials.”! As part of the preoperative routine, SULFASUXIDINE helps 
protect your patient against peritonitis or abscesses from bowel 
pathogens,” assures “efficiency of bactericidal action, economy and a 
minimum of adverse reactions.”! 


SULFASUXIDINE produces an intestinal tract generally free of gas 
and fecal material with a regimen involving a minimum of cathartics 
and enemas. 


References: 1, Pomeranz, A. A. and Kirschner, P. A.: New York J. Med. 
54:1908, 1954. 2. Goodman, L. S. and Gilman, A.: The Pharmacological Basis of 
Therapeutics, ed. 2, The Macmillan Company, 1955, p. 1312. 












Average Dosage: 4% to 6 tablets six times a day for three to five days preoperatively | ale 
in conjunction with low residue diet and a minimum of cathartics and enemas. 
Children — 0.25 Gm./Kg. body weight daily in six divided doses. 

Available: As 0.5 Gm. tablets; also, as a powder in 1-lb. bottles. 

| SULFASUXIDINE is a trademark of Merck & Co., Inc. 

| Additional literature is available to physicians on request. 


| Ge) MERCK SHARP & DOHME + Division of Merck & Co., Inc., West Point, Pa. 


| 


Sulfasuxidine 


succinylsulfathiazole, U.S.P, 


a “standard” in bowel surgery 
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in surgery, premedication with Thorazine’, 


brand of chlorpromazine 


one of the fundamental drugs in medicine, 


can allay tension and anxiety; reduce 





the quantity of sedatives, narcotics anc 
anesthetics required; control nausea and 


vomiting; prevent emergence excitement 
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